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PREFACE 


Thi*  report.  is  one  or  * series  baaed  on  shipboard  observation  of 
t»l*ctroniae  personnel  aboard  ehip*  of  the  deetroyer  class.  The  title* 
of  these  reports  ar*  girwu  hex*  along  with  a brisf  indication  of  the 
content  of  each*  Security  restrictions  do  not  parsit  the  general  cir- 
culation of  all  of  these  reports  but  ths  accospanying  list  will  hslp  ths 
reads?  plaoe  ths  present  report  in  context* 


tetoboard  Observation  o t IllgtroAlci  Psyioaaslt 

I yeegrjption  yf  iM  gaisaroh, 


A general  presentation  of  the  problem,  Its  background!  and 
the  obserrational  techniques  which  vers  employed. 


A report  for  ths  professional  worker  who  desires  preoiss 
detail  regarding  ths  forms  And  instructions  used  and  the 
dsol  slons  underlying  thslr  select  Ion.  She  summarised 
data  are  provided  In  a classified  sapplmeent. 


3. 


Various  problems  of  training  era  formulated  and  related 
to  the  observational  lata.  (HESfRXCTED) 


Aqua*1*.?  si  BtitsgBi0.*  Tfq&?Astoi» 

Detailed  accounts  of  the  activities  of  s’sotronlcs  teohalw 
elane  are  presented.  Topios  such  as  the  aaterialti  duties, 
problems,  ead  future  plans  of  the  technicians  ere  discussed, 
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or so nasi i 
£lMl* 


*he  jobs  of  the  Sonarman,  Radarmaa*  and  Radioman  are  briefly 
described.  She  areas  of  overlap  between  these  jobs  and  the 
job  of  the  If  are  discussed.  (HMTRI0I3D) 
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Shipboard  Observation  of  SLeotronlos  Personnel! 

^tJtf^^oAert8^^tloS^%i_i5i<li»tlvb 

Problems. 


Problems  of  shipboard  administration,  policy,  and  the 
operational  requirements  of  the  sleotronios  situation  are 
related  to  the  observational  data.  (RESTRICTED) 
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7»  Shipboard  Obaarvatiop  of  Electronic a Parionmlt 

general  15onoluglona  and  Recqaaendatloa*  for  ytirther  Reaearoh. 

The  objectivec  of  tlx*  reeerrch  arc  reexamined  and  general 
uonoluaiona  art  dram.  Frenieing  raaaaroh  hypothaaea  and 
mathcda  art  praaantad.  (RBSTRIOTID) 


ACOfOWLXDaiUDRa 


Sha  raaaaroh  raportad  in  tfala  aarlaa  raflaata  tha  contribution  of  a 
largainunbar  of  paraona  within  tha  Military  Satabllahnant.  Orataful  ap- 
praoiatlon  for  thii  aaaiatanoa  la  act  an  dad  to  tha  Orulaar  Daatroyar  foroa, 
Paoifioi  tha  Training  Coaaand,  Paoifio,  and  tha  Undarway  Training  KLaaant 
of  that  ooaaandj  tha  Training  Sirialon  and  tha  Baaaaroh  Birieion,  Bur  acta 
of  Xaral  Paraonaali  *ha  Paraonnal  and  Training  Branch  of  tha  Payohologioal 
Sarrioaa  Biriaion  of  tha  Offioa  of  Mural  Reaearohi  and  tha  XLaotronioa 
Coordinator 1 a 800 1 ion  of  tha  Offioa  of  tha  Ghiaf  of  Maval  Oparationa. 


abstract 

Tha  data  obtainad  in  tha  oouraa  of  an  axtanalva  sarlaa  of  oboarvationo 
aboard  ahipa  of  tha  daatroyar  olaaa  ara  axmainad  froai  tha  standpoint  of  tho 
toohnleal  training  of  alootronloa  paraonnal  within  tho  Maty* 

Doaorlptlono  of  tho  klnda  and  anonnta  of  training  In  alootronloa  naln- 
tananoa  that  ooour  on  ahlpboard  ara  praaantad  and  aararal  of  tha  problana 
attendant  to  aooh  training  art  diaouaaod. 

Tho  judgments  .of  tho  oloetronloa  toohnlelano  regarding  tha  ralanuico  of 
a muribar  of  oorrloulua  toploa  to  tholr  job  a ara  praaantad  and  diaouaaod. 

Mrldanooa  of  apaolall action  and  tha  effects  of  It  art  giron  In  tha  fifth 
aootlon  of  tho  report.  Tho  proa  and  eona  of  wrlous  typaa  of  specialisation 
ara  discussed. 

Attitudlnal  problana  and  othar  non- technical  a op  acta  af  tha  MP*a  train- 
ing ara  brlafly  dlaouaaad  la  Saotlon  TI. 

Tha  2 oral  of  training  in  alootronloa  that  had  boon  received  by  anllatad 
■tab era  of  tho  aajpla  group  ara  given  la  Saotlon  Till  for  tho  purpooo  of  in- 
dloating  tho  laral  at  which  currant  alaotronlca  aalntananoa  tralnlqg  a tart  a. 

A auaaary  of  tha  report  and  it*  principal  finding*  ara  praaantad  in  tha 
final  aeetlon. 
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SHIPS  CAM  OBSSR7ATIOH  OF  ZLXCTBOKICS  PSHBOKULi 

ikplicatiow  for  m mxnw  or  iucthgmios  fxrsoimxl. 

I*  ZmODUOTIOI 

• • 

la  arts  nil  vs  series  of  observations  Aboard  ships  of  tha  dastrcyar  class 
vat  dirsotel  tear  A a oosplete  Asscrlption  of  the  chipboard  slaotronios 
aalntenuiae  situation.  A general  description  of  this  observational  effort 
to  presented  In  tho  flrot  report  of  this  scries,  and  the  observational  teoh- 
nlqoea  aro  detailed  In  tho  aooond  roport.  Tho  purpose  of  tho  prosoat  ro» 
port  la  to  oxonlno  tho  data*  thna  obtained,  for  tho  i*pl lest ions  It  any  ham 
for  tho  olootronloo  training  pragma* 

In  addition  to  thlo  die  suasion  a aooond  souroo  of  inforaatlon  la  evai  li- 
able to  tho  roador.  k oooploto  suasary  of  all  data  la  prosoat od  as  a clas- 
siflod  snrpleaoa*  to  Bqpxrt  Bo,  2 of  thlo  aorloa.  Interested  readers  nay 
appeal  directly  to  tho  data  for  answers  to  aaay  epwolflo  questions  whloh  will 
not  ho  dealt  with  hero. 

In  the  organisation  of  a training  pragma  la  a technical  area  suoh  as 
olootronles  It  Is  very  Important  to  ham  detailed  Inforaatlon  about  tho  ao- 
tnal  job  which  tho  non  dotfter  their  training  period  Is  oosplotod.  Conver- 
sations with  Bevy  training  personal  ham  suggested  that  it  Is  may  difficult 
to  Acquire  suoh  "feed-back*  to  tho  training  schools  fror  tho  fleet.  In  am 
effort  to  omreoae  this  laok  of  "food-back*  sobs  training  people  ham  re- 
quested their  gradnatos  to  write  a letter  or  return  a questionnaire  offering 
suggestions  for  tho  lapromaent  of  tho  trainli*  prograa.  Unfortunately,  they 
found  this  voluntary  prograa  to  yield  a very  low  pare  sat  ago'  of  returns,  and 

* # 

-1- 


IffiS-J  IC'.’ED 
SECURITY  IKFQRHdTIOH 

many  of  tha  responses  war*  vagus. 

She  prsssnt  rsssarch  should  provide  accurate  sad  Astslltd  inforaaticu 
regarding  the  shipboard  aotlvitias  of  the  alsotronios  technicians  and  ths 
present  ooaditions  aboard  ships  of  ths  destroyor  class.  This  information 
should  provids  a bridge  between  tha  trainiig  prograa  and  shipboard  activl- 
tios  and  asks  possible  a dataralnatloa  of  thslr  ralationshlp. 

tha  raaaladar  of  this  report  will  bo  organised  around  issues  involved 
in  training.  She  order  in  which  the  discussions  ooour  is  entirely  arbitrary. 
Shay  ere  baaed  aainly  upon  the  training  «f  eleotronioe  feeehnieiane  but  neay 
‘ of  the  point*  will  be  pert  inant  to  the  other  eutgroupe  and  to  training  in 
general. 


IX.  8EXKB0A8&  SKiXIXK 

Instructors  at  training  aahools  oontoad  that  they  oaa  provide  only  the 
essential  eleaeats  of  tha  flfe  training.  Further  dovelopaent  of  a.  nan's 
potential  Met  be  attained  aboard  ship*  If  this  is  the  ooee.  what  le  it  that 
the  lie  look  at  tha  tlM  they  leave  school}  Whet  le  the  nature  ef  the  addi- 
tional training  that  they  reoelvef 

dll  of  the  ife  and  aoet  of  the  offieers  were  asked  to  suggeet  what  was 

needed  to  ooqplete  the  training  of  the.  BC  who  oeae  to  the  ship  directly  froa 

1 

Class  A eohool  (General  feast  lonaalre.  itea  24) . She  ooneeneue  ef  opinion 
was  that  the  K needed  considerable  practical  esperlenoe  after  the  oonoln- 

•ion  of  hie  Class  A training.  If  this  le  the  oaee.  what  aethod  should  he 

» 

~ 1 

Throughout  this  report  parenthetical  refs reneee  indicate  the  ^eoifio 
source  of  the  inforaation  referred  to  in  the  text.  Those  souroee  ere  dis- 
cussed in  detail  In  Report  So.  2 of  this  series. 
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used  aboard  ship  to  overeome  this  lack  of  practical  asperiecceT 

Eha  JC»,  tha Aactronios  material  off tears,  the  010  offioare,  the  A8V 
offloere,  the  conmunioatloas  officers,  the  depart sant  heads,  and  the  execu- 
tive officers  were  ashed  to  rank  the  fcllovii*  alternatives  In  terns  of  their 
effectiveness  as  methods  for  shipboard  training  (General  (Jiastlonaaire,  Item 
30)i 

a*  Cr*anised  training  la  whioh  soasone  acting  as  a teacher 
prepares  and  sohadnlas  lessons  on  various  fears  and  then 
teaches  groups  or  classes* 

b.  Informal  Individual  training  of  tha  t|pa  one  Just  "picks  up* 
while  repairing  equipment* 

o*  Individual  tutorial  In  whloh  a man  who  knows  the  gear  takes 
tiie  new  nan  "under  hie  wing"  end  trains  him. 

d.  Unscheduled  sessions  in  which  sane  one  who  knows  the  various 
gear  telle  the  ara  about  It  In  an  Inforaal  fashion. 


fable  1 

» 

Opinions  Oonoemlng  the  types  of  Training  Shat  Would  So  Most  affective  lor 
a Nan  Joat  Out  of  Class  ▲ Sleotroalos  School tlxpraaaad  in  Tense  of  tha 
Median  of  the  Saaks  Assigned  bp  the  KssAara  of  a lespondont  Croup. ' 


(Oeasral  feestionnalre  • Item  JO) 
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Kalian  ianks  Assigned,  lot 

Saapondant 

Organised, 

Inforaal 

r~m 

Uhaohodnlad 

Iroun 

Group 

Individual 

. Individual 

training 

TT1 

Mill* 

Training 

Training 

Tutoring 

Sessions 

69 

m 

2.8 

3.4 

1.2 

2.6 

12 

SHO 

3*0 

3.5 

1.2 

2.S 

13 

CIO 

3.0 

2.8 

1.0 

3.1 

10 

AgV 

2.5 

}•! 

1,1 

3.0 

13 

OCMf 

3*0 

3.6 

1.0 

2.7' 

11 

c rat 

2.4 

3.7 

1.1 

3.0 

13 

GUI 

2.4 

3.6 

1.1 

2*9 

12 

an 

2.2 

3.5 

1.5 

H 

sue 

2.1 

l-l 

hi 
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Mote*— Most  effective  type  of  training  was  given  the  rank  of  1 while  tha 
least  effective  was  ranked  4, 
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There  was  unanimous  agreement  among  the  respondent!*  that  individual 
tutoring  ms  the  beet  method  of  shipboard  training  under  these  eirouo- 
etanoee.  Organised  group  training  and  unaohaduled  training  aeeslone  were 
considered  to  lie  moderately  effective  while  informal  individual  training 
wac  ooneldered  by  moat  of  the  groups  to  be  least  effective.  Let  us  con- 

f 

eider  each  of  those  types  of  training. 

Informal  Individual  Training 

Bxe  proponents  of  this  type  of  iastxuotiom  feel  that  a man  will  pick 
up  considerable  ekill  end  Information  simply  by  being  aboard  ship  and  hav- 
ing intimate  contact  with  the  equipment.  So  formal  efforts  are  made  to 
teach  the  man  in  tha  usual  sense— on  the  oontrery,  thie  aort  of  training 
le  thought  to  proceed  beet  when  the  man  ie  left  alone  and  allowed  to  ex- 
plore the  shipment.  Keefe  are  of  the  general  Questionnaire  sample  Indi- 
cated that  this  is  tha  poo  rest  of  the  flour  alternative  types  shown  in  the 
questionnaire  (see  Sable  l).  Apparently,  neither  the  electronics  tech- 
nicians, their  superrleora,  nor  most  of  the  supervisors  of  the  operating 
personnel  feel  that  thie  le  a good  method  for  shipboard  training. 

Additional  information  which  oan  be  brought  to  beer  upon  the  prob- 
lem of  the  men  teaching  himself  can  be  obtained  from  the  oard  sort  method. 

In  one  portion  of  this  method  the  men  were  required  to  indicate  where  they 
had  learned  the  various  maintenance  activities  which  were  pert  of  their 
present  Jobe.  Shay  did  thie  by  placing  oar  da  bearing  the  Job-activity 
statements  into  four  categories.  One  of  these  was  entitled  "learned  to  do 
by  self-instruction.*  She  results  of  thie  sorting  procedure  are  given  in 
fable  2.  This  category  is  thought  to  Include  the  "Informal  shipboard  train- 
ing* alternative  of  item  JO  of  the  General  $iestlonnalre.  Cursory  Inspection 
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of  T&bla  2 r»wl»  that  oora  cards  hart  fcsaii  placed  In  tha  "self-instruction* 
oatagory  than  would  hare  "bean  aspeotad  on  tha  basis  of  tha  opinion!  axprassed 


on  tha  Gansral  Quastionnaira. 


Table  2 


Aotirltiea  learned  By  Salf-Xastruetion 


Ifcuahar  of  117a  Trequency 

placing 1 itan  Indaz 

in  category 


Oonpra- 

hanalon 

Indax 


lota  1.—  Tha  haaaa  for  tha  intarpratation  of  t 
giren  in  tha  following  paragraphof  tha  taxt. 

lota  2.—  A datailad  diaonaaion  of  tha  procadnraa  followed  in  aalectlng 
tha  itaas,  determining  tha  avaraga  frequencies  and  tha  Conprehanalon  Indax 
is  contained  in  tha  Appendix. 

•Thia  item  was  raaorad  for  adniniatratire  raaaona.  , ,, 

-5-  ”gai.gaE 


i Uko  X * ' 1 * * i !'  'j' 

iciin  lai'OR^TioH 


The  number  of  electronic*  tachnicians  placing  -»«tch  it  nr.  in  thlt>  ratpyt.-ry 
l*  given  in  column  I.  Column  II  conristf  of  index  number*  which  indicate  the 
frequency  with  which  thaea  task*  are  performed  aboard  ship.  Column  III  con- 
tain* index  number*  for  the  comprehension  «ort.  At  th*.  bottom  of  the  column* 
the  average  indie**  of  frequency  end  coeprehenelon  are  presented  to  facili- 
tate a comparison  of  theee  eotivitie*  with  those  given  in  other  table*.  lor 
the  entire  card  tort  deck  of  activities,  the  frequency  number*  rang*  from 
1.00  to  4.7 B with  an  average  of  2.87.  aad  the  ooaprehtneion  number*  rang* 
from  54  to  I38  with  a median  of  95.16  and  a mean  of  99*5*  fceralt*  for  the 

•kill  eort  here  very  eiailar  to  thoe*  obtained  for  the  comprehension  sort. 

t 

Twenty- on*  item*  met  the  criteria  for  selection  me  representative*  of 

* • 

I 1 

the  oXaee  ^Learned,  by  lelf-lnsiruotion. 1 Shay  were  performed  with  about 

* 

average  frequency  and  required  considerably  lees  them  average  oomprehanbloa. 
A oloee  inspection  of  the  content  of  the  items  reveal*  why  this  1*  the  ease. 
Tiv*  of  the  item*  (180a.  79.  275a.  99*  '72)  refer  to  low  level  repairs.  A 
second  grotqp  of  items  (229a.  274.  272.  273)  were  concerned  with  inventory 
activities,  there  were  three  replacement  it  erne  (137a.  104.  185b)  and  three 
lubrication  items  (8.  i4q,  102).  three  of  the  item#  placed  In  this  sorting 
slot  involved  personal  interaction  with  other -shipboard  personnel  (228. , 183. 
74).  the  remaining  items  (162.  45,  47a)  resembled  the  lubrication  items  in 
that  thsy  are  related  to  preventive  maintenance. 


2 

See  Appendix  A. 
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3 

Those  items  which  were  learned  aboard  Bhip  by  means  of  self-instruction 
consisted  largely  of  activities  which  were  not  a part  of  the  nan's  responsi- 
bility during  the  tine  that  he  was  in  training  school,  but  were  a part  of 
his  shipboard  responsibility.  As  a result,  he  nay  not  have  had  any  oppor- 
tunity to  perform  these  activities  prior  to  the  time  that  he  was  assigned 
to  hie  ship, 

for  example,  the  student  XT  may  learn  about  handsets  while  attending 

Class  A school  and  he  may  be  retired  to  disassemble  and  Inspect  suoh  sets. 

* 

However,  if  a handset  beoomes  inoperative  during  the  time  that  he  la  using 
it  in  the  sohool  laboratory,  he  will,  exchange  it  for  a functional  one,  lat- 
er, when  the  man  is  assigned  to  a destroyer,  he  finds  that  the  upkeep  and 
repair  of  handsets  is  a definite  part  of  hie  own  responsibility.  1 s a re- 
sult, although  he  may  be  very  familiar  with  headsets  and  their  construe- 
tion  at  the  time  that  he  is  assigned  to  hie  ship,  he  will  not  have  been  re- 
quired to  actually  repair  a handset  until  thorn.  If  this  is  the  ease,  he  is 
able  to  make  this  repair  without  additional  trainli*,  It  is  possiblo  to  in- 
terpret all  of  the  other  activities  listed  in  Table  2 in  the  seas  manner, 
Unscheduled  Training  lesslons 

During  the  planning  stages  of  the  present  research,  some  officers  indi- 
cated that  an  alert  supervisor  mfgbt  frequently  take  advantage  of  unexpected 

3 

than  interpreting  these  results  it  Is  helpful  to  keep  in  mind  the  fact 
that  the  Xti  were  Instructed  to  adhere  to  a performance  criterion,  l.e,,  they 
did  not  include  a card  In  a category  unless  they  had  performed  It  for  the 
first  time  at  the  place  indicated.  Pretesting  revealed  the  need  for  some 
definite  criterion,  and  the  performance  criterion  appeared  to  be  the  most 
satisfactory  of  those  tried  out. 
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opportunities  to  c^ndtact  unscheduled  informal  training  sessions.  Tor  §x- 
anpla,  h«  might  capitalise  upon  an  argunsnt  which  had  grown  out  of  a bull 
■ataion  to  praaant  an  organised  d&aouaalon  of  pertinent  points  of  informa- 
tion.  Ha  night  obtain  tha  u«a  of  aona  training  aid*  without  advene#  notion 
and  oollaot  tha  group  on  tha  spur  of  tha  nonant  for  discussion.  X nan  who 
had  Just  ratumnd  fron  Olasa  0 aohool  night  conduct  a briaf  Infomal  aaaaion 
ralating  the  highlights  of  hla  training  to  tha  ra«t  of  tha  group*  This  tort 
of  training  waa  tha  fourth  alternative  presented  In  the  General  Questionnaire 
item  50*  Generally  apealdngi  the  respondent  group  oonalderad  thla  fora  of 
ehipboard  training  to  be  slightly  superior  to  lnfornal  individual  training 
bat  inferior  to  individual  tutoring  and  organised  group  training* 

' She  Share  learned”  sort  did  not  contain  a category  which  was  comparable 
to  the  unscheduled  training  seefion  alternative  presented  in  the  general 
questionnaire.  Xe  e result*  It  is  not  possible  to  state  the  itsns  which 
night  have  been  assigned  under  this  condition,  however,  in  the  course  of  • 
the  observations  several  instances  of  what  appeared  to  be  highly  productive 
technical  group  discussions  were  encountered.  Xa  obvious  weakness  of  this 
method  of  Chipboard  training  is  the  realisation  that  the  leader  of  the  dig* 
oussloa  is  not  neoessarily  well  prspared  end  the  neophyte  night  well  plek  up 

incomplete  or  erroneous  lnfomatlon.  The  method  does  not  present  itself  as 

* 

a typo  of  training  that  oan  be  relied  * pon  as  a dependable  source  of  addi~ 
tlonal  information  for  eleotronlos  personnel. 

Organised  Group  Shipboard  Braining  . . . 

In  spite  of  the  relatively  high  ranking  of  groqp  instruction  ee  a means 
of  ehipboard  training  of  eleotronlos  personnel*  available  evidence  indicates 
that  it  occurs  infrequently.  An  examination  of  the  logs*  diaries*  and  inter- 
view* indicates  that  during  the  course  of  the  observations  made  on  twenty 
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•hip*  of  th«  dcutroyer  claai,  (each  observation  p*riod  ranged  fro*  two  to  fire 
days  with  an  avsrags  of  four  day*)  no  singla  inatano*  of  organised  (roup 
training  of  87*  occurred*  7ha  observational  methodology  did  not  permit  de- 
tailed eye-witness  account*  of  the  activities  of  the  sonarmen,  radarmen, 
radiomen,  and  flre-oontrol  meat  hut  conversations  with  the  offloer*  and  men 
left  the  oh  •errors  with  the  Impression  that,  with  the  excoptlon  of  the  sonar- 
men, rery  few  atteapts  were  made  toward  croup  training  in  eleotronlo  main- 
tenanoe  aboard  ship* 

In  anticipation  of  this  situation,  a question  was  Included  in  ths  General 
Questionnaire  whloh  requested  that  any  of  six  altsrnatlrss  hslisrred  to  ho 
sorlous  draWbaoks  to  such  training  he  checked  (Oeneral  Questionnaire,  item  38)* 

Table  3 


Opinions  Oonosmlng  Drawbacks  to  Group  Shipboard  Training  Impressed  in 
Toms  of  the  Vuhber  of  Members  In  a Respondent  Group  Selsotlng  a Giron 
Response*  (General  Qxestionnairs,  item  32)  • 


r 

i 

Drawbacks  to  Grom 

p Shipboard 

”1 

People  Wo 

l ' ^ 

j Respondent 

Vo  Room 

Vo  Com- 

Busy  for 

Von-Orotqp 

Cannot 

I 

■b 

rTOQP 

for  Group 

potent 

Group 

training 

Moot  at 

QEE||I 

1 

IftJB 

iznnm 

training 

toaoher 

esssstei 

Better 

One  tine 

■ 

71 

THI 

E 

26 

17 

36 

31 

4 

12 

5 

4 

3 

5 

m 

15 

old 

2 

' 6 

1 

6 

4 

2 

EU 
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2 

3 

2 

2 

6 

13 

OOMM 

4 

s 

1 

4 

4 

«, 

13 

ns 

— 

9 

— 
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2 

3 

is 

GDI 

6 

2 

0 

2 

7 

4 

t 

12 

an 

3 

1 

6 

’ _ 

3 

4 

2 

"1 

SXBC 

3 

— 1 

3 

1 

2 

4 

2 

1 

•More  than  one  selection  was  permitted* 

**1R  = *o  Reapons* 

On  the  basis  of  those  results,  the  altsrnatlrss  may  he  ranked  in  the 


following  order  with  the  most  serious  drawback  at  ths  top  of  tho  list  and 
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the  least  ssrioua  &t  the  bottorai 

a*  Pecplo  ire  too  busy  to  take  time  off  for  group  training. 

1).  All  nan  can  never  gat  together  at  one  time  for  training* 
a.  The  men  have  *uch  different  amount*  of  knowledge  that 
group  training  always  wastes  somebody^  time* 

A.  There  i«  no  room  for  group  draining. 

e.  Informal,  non-group  training  ie  tetter, 

f . There  ie  no  one  competent  to  aot  ae  a teacher. 

It  ie  interacting  to  note  that,  although  lack  of  epaoe  ie  often  given 
ae  a reason  ior  infrequent  ehipboard  group  training,  the  above  table  indi- 
• oatee  that  available  time  and  differing  aaounte  of  knowledge  are  more  im- 
portant factore.  She  fact  that  the  email  complement  of  ISe  ie  divided  into 
we  tone  a when  the  ahlp  ie  operating  throughout  a twenty-four  hour  period  tend* 
to  dieoourege  group  tralniiv  in  maintenance  because  it  is  difficult  to  get 
all  of  the  men  together  at  the  eaae  time*  Sheet  reeulte  are  generally  appli- 
cable to  the  various  operating  personnel  as  well  as  to  the  eleotronios  tech- 
nicians. 

An  analysis  of  tha  results  of  card  sortings  by  eleotronios  technicians 
substantiates  the  observational  data  that  group  tralnlig  is  seldom  employed 
on  board  ship.  Paw  of  tha  XFs  placed  any  cards  la  slot  2 (learned  by  formal 
shipboard  training) . A vary  small  percentage  of  the  activities  stated  on  the 
oar  As  of  the  card  sort  (there  were  247  aotlvltles  in  all)  were  first  learned 
ae  a result  of  group  classes  conducted  aboard  ship, 

On  the  basis  of  these  observations,  group  training  cannot  be  depended 
upon  to  serve  ae  a means  for  providing  the  necessary  shipboard  training  of 
electronics  personnel. 
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Individual  Tut,  or  ling 

faother  inethod  for  training  a now  nan  abowd  nhlp  is  to  assign  him  to  a 
more  experienced  man  wi  10  if  expected  to  taka  tha  new  nan  ’’under  his  wing* 
and  teaoh  him  particular*  of  th  jot,  frequent  refarancaa  war*  and#  In  tha 
observational  data  to  tha  fact  that  each  particular  place  of  gear  baa  unique 
properties.  Xt  aay  ha  that  ita  circuitry  is  a llttla  diffarant  from  others 
or,  more  frequently,  that  it*  malfunction  forma  a pattern,  She  man  who  ha* 
been  aboard  the  chip  for  some  time  haa  learned  to  recognise  tha*#  fact*,  and 
oan  pa**  thia  information  on  to  th*  new  man  at  the  earn*  time  that  he  ehaoka 
hi*  out  on  th*  equipment-  Shea*  job  particular*  are  one  type  of  information 
transferred  to  the  new  men  during  individual  tutoring  or  buddy- training, 

Xt  le  possible  to  llet  many  additional  attribute*  which  oontrlbuta  to 
the  recognition  of  thle  type  of  shipboard  training  aa  b*ing  tha  bast  pna  of 
tha  four  alternative  method*  rated  by  tha  general  questionnaire  sample,  (sea 
Table  1) , Generally  qpeaklng,  however,  it  le  th*  olosa,  personal  guidance 
which  th*  new  man  reoeivea  while  working  on  maintenance  problems  he  had  not 
previously  encountered  except  on  a theoretical  level.  This  method  of  train- 
ing, 1,*,,  being  under  tha  supervision  of  aa  Individual  tutor  la  one  of  tha 
moat  affective  means  of  supplementing  shore  training  and  fillip  what  ia  re- 
ported to  be  tha  greatest  need  in  th*  development  of  an  K'a  potential—; prao- 

* 

tloal  experience, 

Bata  obtained  by  the  card  sort  method  also  bears  upon  this  issue.  Al- 
though baddy-training  was  not  specified  as  a category  ia  tha  card  sorting 
procedure,  the  items  that  were  learned  a*  a- result  of  individual  tutoring 
were  eustoawrlly  placed  in  the  slot  labelled,  "learned  to  do  In  informal  ship- 
board training,  eto, " She  rosults  of  this  sorting  are  presented  in  Table  4, 
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I tarn*  Learned  by  Informal  Shipboard  Training 


r 

Mo*  putt  inf 

Frequency 

Coup  re- 

item*  into 

Index* 

hens!  on 

ItWD 

oatecory 

Index* 

SI 

Requisition  apart  part* 

33 

4*l4 

51 

143 

Replace  cathode  ray  tuba 

31 

2. 5“ 

87 

182 

Vlll  out  failure  report 

31 

4*21 

64 

142 

Replace  llfhthouse  tube* 

29 

3.41 

*9  . 

220 

Has  antenna  lines 

29 

3.63 

57 

4 

Replaoe  nacnetron  tubas 

. a 

2*72 

94 

117a 

Determine  power  output  of  oonsuni- 

3.1*6 

63 

oat ions  transmitter 

23 

99 

Check  crystals 

22 

3.26 

to 

222 

Keep  file  of  stook  tally  cards 

20 

3.85 

44 

27a 

Manually  tune  carity  resonator 

18 

* 3.03 

102 

S0.7 

Make  monthly  report  of  operation ' 

and  performanoe  of  oartain 
electronic  equipment 

18 

3.T9 

79 

237a 

Determine  front  to  back  ratio  of 

crystals 

18 

2.97 

. 91 

144 

Replace  klystron 

IT 

2.57 

104 

2d 

Oorreot  instruction  books  whan 

field  ohaxge  is  made 

17 

2.83 

55 

33a 

Baplaoe  elaatronloally  operatlnc 

16 

66 

key  Inc  relays 

Replace  quarts  crystals  in  the 

2.33 

97 

crystal  unit 

. *5 

3.32 

*3 

240 

Synchronise  DPI  sweeps  in  oorreo- 

2*62 

tire  maintenance 

13 

100 

% 

Submit  field  chance  report  oard 

12 

2.95 

56 

Adjust  unblenkinc  yoltafe 

11 

2.81 

102 

282 

Check  for  current  loop  with  neon 

flow  tube  or  roltmster 

10 

3.17 

87 

$ 

Install  coaxial  cables 
Fill  out  Installation  reoord 

9 

9 

2.35 

fc.oO 

81 

64 

84 

Replace  T/l  box 

7 

2.00 

102 

111 

Repair  leaks  on  traamslseloa  lines 

7 

2.00 

84 

135a 

Measure  signal  to  noise  ratio  by 

2.62 

114 

usinc  scope 

7 

a6b 

Check  frequency  spectrum  of 

256 

1 

nacnetron 

7 

3.15 

128 

Tune  and  adjust  fathometer 

7 

2.90 

3.02 

106 
W. 74 

102 


tbo  item*,  determ  Inins  the  *T»n<«  frequencies  and  the  Comprehension  Index  Is 
contained  in  the  Appendix. 

*8ee  pas*  6 for  description  of  Indices.  
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Cabla  4 la  pr spared  with  the  Ban*  format  •«  Cubic  2*  Th#  average  fre- 
quency of  tha  t want/- Bar  an  Items  indicates  that  theme  aotlvitlaa  ara  engaged 
in  as  oft an  a*  thoaa  referred  to  In  tha  previous  table.  However,  thaaa  Item* 
require  considerably  more. electronics  ooqprehension  than  thoaa  learned  by 
aalf- Instruction. 

tha  aalaotad  ltama  fall  into  sows  rathar  definite  croup  a.  Sevan  of  tha 
ltama  (143,  142,  4,  144,  33a,  66,  S4)  deal  with  tha  rap  la  oamant  of  various 
parts  of  alsotronlo  equipment*  thaaa  replacements  generally  require  diffi- 
cult and  different  techniques  aa  oocparad  with  tha  usual  tube  replacement. 
Many  Sta  experience  difficulty  in  replacing  aacnatrons  without  breaking  tha 
tips,  tha  chief  difficulty  Involved  with  tha  replacement  on  (Ota  la  tha  pro* 
olalon  naoaasary  In  tha  nechanloal  poeltlonixg  of  tha  tuba,  (In  this  conaeo- 
tlon.  It  la  of  Interest  to  note  that  several  technicians  commented  that  they 
fait  that  they  hid  raoalvad  nonewhat  batter  training  in  purely  aleotronio 
natters  than  in  thoaa  tasks  which  require  nechanloal  ability,)  One  would 
eapeot  that  tha  student  If  would  have  hud  little  opportunity  to  replace  tuoh 
tubas  prior  to  hla  assignment  baoausa  thaaa  tubas  ara  all  expansive,  fragile, 
and  relatively  long  lasting,  Chase  aotlvitlaa  ara  so  oosplax  that  they  re- 
quire tha  Individual  supervision  of  an  eopsrlenoed  technician  during  Initial 

« 

attempt*  at  replacement. 

Sevan  other  Items  (SI,  1S2,  222,  217,  221,  223,  Z63)  ara  oonoerned  with 
reeord  keeping  and  paper  work  in  gonaral.  It  la  important  to  not#  that  thla 
group  of  seven  represents  all  of  the  item*  of  this  nature  that  tar*  included 
In  the  original  deck.  It  Is  significant  that  all  of  these  items  fell  into 
this  sorting  category.  Che  Inescapable  conclusion  la  that  the  ID  fresh  from 
school  has  a groat  dad  to  loam  aboard  ship  about  paper  work.  A oommon  com- 
plaint among  the  technicians  was  that  they  had  not  received  adequate  training 

-13- 


IgISIRICTSJ 

SSCUIilTY  INjWAXIOg 

In  such  thing!  as  record  keeping,  Kh«m  they  were  aeslg ned  to  a ship  they 
found  themselves  confronted  with  a great  deal  of  paper  work  Which  had  to  he 
kept  la  a precle*  manner,  hut  which  they  were  relatively  Incapable  of  handl- 
ing. Shoe#  He  who  had  received  nt  least  some  orientation  in  these  sore  or 
less  administrative  matters  while  at  eehool  oonfeeeed  that  they  were  not 
appreciative  of  the  importance  of  correct  administrative  technique*  at  the 
time  they  were  taught.  In  thie  regard  the  underway  training  team*  provide  a 
groat  deal  of  aesietano*  to  the  newly  aotltatod  orowe  and  many  of  the  elec- 
tronic* rooorde  reflected  their  lnfluenoe* 

It  met  ho  slated,  however,  that  In  many  oaeee  the  reeorde  are  either 
not  kept,  or  they  or*  poorly  kept,  aad  meet  technicians  seem  to  have  a feel- 
ing that  they  ere  keying  the  records  for  ooaoone  oleo.  Perhaps  the  shore 
school  could  poke  lte  contribution  la  this  area  by  stressing  the  faot  that 
peper  work  such  as  imports  sad  stock  controls  are  of  isseediat*  isportanee  to 
the  aan  hlaself  as  well  as  the  Bureau, 

▲ third  eet  of  seven  lteao  that  were  learned  by  Infernal  individual 
training  (220,  117a,  65,  237b«  2f2,  139a,  2l6b)  involve  aoaeuroaoat  and  the 
nee  of  toot  equipment.  Zteaa  (27a,  2*K),  26a,  256)  involve  fine  coordinated 
aotor  adjustments.  The  final  two  lteae  (111,  39)' are  related  to  traaealosioa 
lines* 

She  activities  which  were  learned  as  a result  of  informal  shipboard 
training  were  rated  as  requiring  a fairly  high  degree  of  oloetronioe  com- 
prehension and  they  wore  performed  with  at  least  average  frequency.  Shis 
mggests  that  these  topics  say  be  sufficiently  isportant  to  warrant  aoro  •»-  • 
phaele  in  the  shore  school  training  progress. 

On  the  basis  of  Sables  2 and  4,  it  appears  that  eoae  of  the  tasks 

which  had  not  been  performed  at  shore  school  but  which  are  necessary  for 
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the  ahipboti'd  job  require  relatively  little  oomprel  tnel*  n end  ec'EB*q,i««tlr 

o&n  be  easily  picked  19  without  assistance.  On  the  other  hand,  certain  of 
the ae  task*  axe  sufficiently  high  level  to  require  the  assistance  of  other 
member*  of  the  ST  gang  in  order  for  the  new  ST  to  achieve  proficiency. 

XXX.  iHOHl  SCHOOL  SR1XHIH0 

One  of  the  division*  of  the  Ntotre  learned11  tort  was  labelled,  "Learned 

4 

to  do  at  Star?  shore  eohool.*  She  ltene  placed  In  thie  class  art  detailed 
below*  Thie  liet  should  not  be  oonstrusd  as  exhaustive  of  thoae  things 
learned  at  chore  eohool,.  and  it  ie  net  intended  to  provide  a bade  for  an 

1 

evaluation  of  the  iohoole  theneelvee* 

All  of  the  present  research  was  dona  aboard  ship  and  no  effort  wae 
made  to  Invest igate  present  shore  eohool  training  curricula.  She  job  state- 
ments employed  in  the  card  sort  method  were  oolleoted  from  general  eleo- 
tronioe  textbooks,  various  training  manuals,  and  mamiao tourers*  instruction 
books*  She  impraotioality  of  inoluding  every  observable  aaintenaaoc  ac- 
tivity of  )an  electronic*  technician  ie  obvious.  ■ 

However,  the  available  information  ie  presented  in  the  interest  of 
completeness  and  in  the  hop*  that  the  relative  position  of  the  iteae  with- 
in the  list  would  assist  the  training  school  personnel  to  detendae  which 
iteae  deserve  more  eaphaeiu* 


4 

See  Appendix  A for  criteria  used  in  select ioxu 
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Index 

151* 

Trao»  olreuit  continuity  "by 

4.43 

senna  of  •ehoMtie 

53 

113 

59 

232* 

Uee  aborting  bar 

53 

4.13 

1% 

Bead  aohaaatle  dlagraaa 

31 

4,72 

116 

X47 

Waa  volt  atatar 

51 

4.bl 

76 

90 

Sun*  ffW?  aamiaVl  j 

47 

3.*7 

96 

186* 

Maaaura  tuba  tranacondaotaaoa 

with  tuba  taatar 

46 

4.6l 

71 

IT* 

Datamini  ralua  of  component 

44 

fro*  oolor  coding 

4.32 

61 

15a 

Check  for  open  ooll 

42 

3.33 

*3 

161 

Bapleoa  raotifiar  tubaa 

41 

3*82 

60 

155 

Meaeure  traaaforraar  roltege 

39 

3.37 

75 

ife 

Vary  tank  olrouit  oapacltanea 

199* 

with  t*t  labia  cepaoltor 

39 

3»*7 

81 

Baplaoa  fiscal  raalator 

35 

3.53 

*9 

226 

finally  Inept  t'.  tubaa  for  man 

36 

146 

fllanant 

Cbaarra  waveform  with  portabl* 

4.29 

64 

34 

34 

157* 

Saplaoa  fixed  fnaaa 

a 

110 

42 

158* 

Baplaoa  flxad  oapaoliora 

34 

3.44 

68 

27* 

Baa  aura  tr*aafor*ar  realataaoe 

34 

3.13 

69 

7? 

225 

▼laually  lup»et  tubaa  for  gaa 

33 

4.18 

25 

Adjuet  ant ana*  ooopling 

32 

3.76 

9? 

32 

Baplaoa  potent  ioaeter  a 

32 

3.1 * 

32 

5!3 

Xaat  vacuo*  tuba  for  lateralttant 

L>M 

ahorta  by  rooking  it  la  tuba 
taatar 

2* 

4.49 

63 

Tract  algnal  by  aaana  of  aeqpe 

27 

3.20 

m 

Vary  tank  olrouit  inductance  by 

*7 

aerewdrlver  adjuataant 

27 

2.83 

96 

Tuna  XT  atagaa 

2b 

2.75 

109 

»3 

Maaaura  tuba  currant 

26 

3.32 

88 

L15 

Align  auperhatarodpM  raoalrar 

25 

2.73 

119 

L72 

Maaaura  raoalrar  parforaanoa  with 

99* 

algnal  ganarator 

Check  tuba  for  gaaaoua  breakdown 

23 

2.79 

115 

by  water 

22 

4.00 

88 

Continued  on  next  page 
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Bffl 

Draw  schematic  diagraas 

22 

3.26 

121 

■n 

Btplact  eoils 

a 

2.53 

85 

Maasura  ralatira  povar  with, 
aoho  'box 

19 

3.56 

98 

Efli 

Mt&sura  capacity  of  capacitor 

17 

2.91 

83 

86 

Tuna  local  oscillator  frsqusncy 
Tear  adjusting  rq>allar  toltags 

17 

3*5* 

107 

170 

Ooaputs  reltaga  raqulraaants  in  a 
titan  circuit 

17 

2.94 

124 

233* 

aback  ths  (rounding  of  slaotroalos 
aquituaanl  by  uoi*¥  roltnator 

16 

3*54 

7* 

63 

Kaaaora  output  frsquanoy  of  radio 
transaittsr 

15 

3.67 

99 

Itaaaura  oaoillator  frsquanoy  it 
radio  aquipnant  using  signal 
gansrats* 

H 

3.09 

106 

HQ 

laplaoa  Tar labia  oapaoitors 

2*33 

82 

|F"& 

Utaaort  AYO  rolt^a 

e.92 

92 

Ij  4 B 

tJaa  XT  signal  aonitor  to  dataraina 
traaaalttar  fraqaaaay 

14 

3.94 

9* 

153* 

tnaoa  signal  bp  naana  of  nans 
tuba  voltaatsr 

13 

3.35 

114 

«6 

ksanrs  oaoUUtor  output 

12 

3.1* 

107 

132 

Ksaaors  input  signal  strangth 

11 

2.93 

102 

294 

Man  wars  currant  in  rsaenaat 

a 

olrouita 

U 

3*50 

59 

m 

Ooaputa  ourrant  raqairaaants  in 
a giraa  eirouit 

10 

2.62 

194 

122a 

Ocrnguts  raaonant  fragosnolsa  in 
sank  oiruult 

9 

2.30 

126 

130a 

kaaaora  aalaotiritjr  (band  pass)  of 
1 eoanamiaatiana  raoairar 
Bautralisa  or  balanoa  povar  of 
aapllflsr  ataga  b 7 neutralising 
capacitor 

9 

2.9> 

125 

35* 

9 

2.36 

121 

67 

pat  wirt  daolbala  of  povar 

9 

3.00 

109 

71 

kototi  iupadanea  of  trananlssloa 
I llna 

9 

2.96 

119 

75 

Kaaaora  puroaataga  ao delation 

using  an  oaellloaoopa 

. , 

7 

2.32 

3*37 

122 

9E?b 

; — i i i ■■  1 ■ — - i ■ mi.  --  >»  

1.— * datafUad  dissuasion  of  tho  ptoeoteros  follovad  in  salacting 

froqnancias  and  tbs  Ccuprdiaasioa  Indsx 

da  ooatalnsd  In  ths  ippsndlx. 
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^GCRICTED 

gaoimiTY  inr&umioH 

■'v  , 

Tlfty-cne  Items  met  the  criteria  for  selection  as  repraaentativoa  of 
Navy  Shore  Sahool  learn!**.  She  frequency  with  which  these  were  performed, 
was  considerably  above  avar*ce»  iia  for  oojqprehenslom  sad  a dll,  these  ao- 
tlvltles  were  rated  by  STs  as  beiig  alifhtly  below  averaco*  She  items,  croup 

themselves  Into  four  major  types t measurement,  the  use  e € cahematios,  the 

* • , 

computation  of  olroult  requirements,  and.  the  tunlnc  sad  adjustment  of  the 
equipment . 

Shis  list  consists  of  approximately  one-quarter  of  all  the  Items  in  the! 
original  deck  of  activities*  Althpuch  the  croup  of  aotlvitles  shown  dotes 
not  lnolude  every  msdntecanoe  activity  of  the  X,  it  represemte  memgr  of  them 
in  a coueral  way.  fheee  activities,  which  were  learned  and  first  performed  ; 
at  shore  schools  seem  to  enooapasa  almost  all  phases,  of  malnteeaswn  emispt  : 
two  extrmses,  the  lower  one  of  aotuelly  removing  amd  replaoimi  m pertleulmr 

pert  or  oompoaeat  end  the  upper  extreme  of  lntefsmtlnc  thar  kmnwl  a%a  jstfnsl  ; 

■•*  **»! 

by  theee  activities  into  a diecnoele  of  equipment  malfunction*  the  qume 
tlon  of  praotloal  saparienoe  might  refer  to.  either  extreme*  TTom  ether  oh- 

• f 

aervmtlonal  data  it  appears  that  this  is  the  ease*  Bafarenaaa  ere  made 
throuchout  the  data  to  a definite  need  for  more  eaqperlonoo  in  removing  end 
replacing  parte*  Sanest  ions  are  also  made  throughout  the  data  for  moro 
time  to  bo  spent  durlqf  training  in  troubl»» sheet inj  as  am  intecrated  acti- 
vity in  addition  to  the  present  method  of  study isc  the  isolated  elements  of 
troubla-Shootln* 

In  summary,  one  may  say  that  the  X lemma  meet  of  the  teaks  that  he 
performs  aboard  ship  while  he  is  in  attendance  at  a shore  eahool*  Shis 
tralninc  is  supplemented  by  a number  of  relatively  lew  level  aotlvitles  which 
ere  first  performed  aboard  ship  but  probably  could  have  been  dene  at  aa  ear- 
lier ataga  in  the  technician^  tralninc . I tans  of  thla  type  were  fonarally 
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leerned  'by'  re*  ding  textbooks.  *uuauAl»,  and  ether  foree  of  self-instruction. 
Higher  level  activities  were  Indicated  ai  having  been  learned  with  the 
aeelstahoe  of  other  X3?a.  formal,,  organised,  shipboard  training  classes  In 
electronic  maintenance  are  virtually  non-existent  and  contribute  little  to 
the  training  of  electronic*  technician** 

With  regard  to  shipboard  training  most  people  recognise  the  fact  that 
an  K stand*  to  learn  something  # very  time  he  attempt*  to  repair  a piece  of 

equipment,  and  the  radaraen  learn  about  their  equipment  a*  a by-product  of 

* ; •« 

0X0  problem*,  the  sonarman  operates  and  repair*  hi*  equipment  and  learn* 

•omethlng  new  about  It  or  develops  some  new  procedure*  for  working  with  It* 

1 • 

The  principal  difficult  lee  Involved  In  thl*  casual  training  for  eleotroalos 
maintenance  are!  (l)*a  unduly  lot*  time  1*  required  to  develop  mestery  of 
the  equipment,  (2)  the  supervisors  may  rely  on  It  exclusively  and  fall  to  de- 
velop adequate  training  programs  aboard  ah  Ip,  and  (3)  some  subject  matter 

requires  instruction.  It  oenaot  be  picked  up* 

* 

With  regard  to  the  time  element,  relatively  rapid  turnover  of  eleotrenles 
personnel  at  the  present  time  does  not  permit  a leisurely  mastery  of  the  gear* 
Both  the  equipment  and  the  personnel  are  continuously  changing  and  it  is  un- 
likely that  a sufficient  stpply  of  adequately  trained  naintenenoe  personnel 
would  accrue  from  such  a time-consuming  training  program* 

A second  short coning  is  closely  related  to  the  attitude  of  the  super- 
visors, a key  factor  in  shipboard  training*  Many  of  the  supervisors  parti- 
cipating in  the  present  study  felt  little  responsibility  for  the  training  of 
the  men  they  supervised.  They  felt  that  the  men  should  have  been  trained 
before  being  assigned  to  the  ship,  end  should  require  only  brief  orientation 
with  the  gear  in  order  to  achieve  an  acceptable  degree  of  proflcismoy.  Other 
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r^eognifed  the  need  for  electronic  maintenance  training  but  had  been  ^too 

busy*  to  develop  an  adequate  training  program. 

It  was  men tinned  above  that  tome  subject  matter  require*  instruct  ion 
which,  cannot  readily  be  picked  up.  Shit  fact  it  often  overlooked*  although 
it  should  be  obvious.  Many  tasks  particularly  those  involving  manipulative 
•kills  are  extremely  difficult  to  learn  from  textbooks  and  almost  ntoessarily 
nuet  be  learned  on  the  job.  The  learning  of  thase  Is  quite  appropriate  for 
apprentice  type  shipboard  training. 

There  are  many  additional  eomplloatliy  features  with  reject  to  the 
shipboard  training  situation.  One  of  the  major  factors  is  that  many  ships 
are  operating  below  their  proper  complement.  Xt  was  not  unusual  to  find  an 
M/3  noting  as  the  leadlzg  petty  officer  for  his  group.  Vo  one*  including 
the  men  himself*  felt  that  he  had  the  necessary  knowledge  and  experience  to 
effectively  accomplish  hie  aesignment.  Under  these  circumstances*  the  very 
process  of  keeping  the  gear  operating  required  all  of  the  acting  lead1*  tins 
. . leaving  none  to  devote  to  any  type  of  training  program. 

la  light  of  the  need  for  systematic  shipboard  training  and  ths  fact  that 
indlvidoal  training  was  rated  so  highly  in  comparison  with  other  method*  it 
may  be  fruitful  at  this  point  to  oomsidor  at  least  ona  fora  suoh  training 
could  taka.  Ths  mors  experienced  man  of  Oaeh  group  (or  ths  man  most  familiar 
with  a givsn  pises  of  equipment*  as  ths  eass  night  bs)  could  supervise  a 
loss  experienced  man  during  his  first  attsqpt  at*  asw  type  of  repair  or  while 
working  on  unfamiliar  equipment.  Xn  many  cases*  ths  experienced  men  could 
oarefully  demonstrate  techniques  and  present  ths  theory  underlying  tbs  oper- 
ation of  the  gear.  Xt  sessis  likely  that  a new  nan  could  be  teemed  up  with 
a man  working  on  on*  type  of  gear  for  a while  and  then  teas  tv  with  another 
man  working  on  another  type.  Son*  of  the  "in-between  rates*  might  teach  a 
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seaman  part  r.t  their  time,  ani  aerv®  rb  junior  members  on  a team  with  the 
leading  petty  officer  at  other  tinea,  Thia  arrangement  would  alee  permit 
the  training  of  the  lower  rated  petty  officer*  in  ssme  of  the  nor*- technical 
leading  petty  officer  re^ponelhilltlee.  Perhaps  the  principal  hindrance  to 
such  & program  is  that  the  full  cooperation  of  the  men  has  not  been  lectured, 
and  they  hare  not  been  sold  on  the  ralue  of  such  a procedure.  A logical  first 
•tap  would  be  to  inouloats  the  leading  petty  offioer  with  his  responsibility 
for  the  training  of  the  sen  that  he  supervisee. 

It  should  be  emphasised  that  tha  silple  pairing  up  of  Ms  would  not  result 
in  ths  slsotronios  training  of  tha  lass  experienced  man.  It  any  turn  out 
that  the  inexperienced  sen  would  beooae  a flunky  for  tha  more  oaperienood 
men  and  spand  most  of  hie  time  doing  menial  routine  tasks  which  require  little 
skill  and  provide  no  opportunity  for  training.  later  in  this  rspost,  the 
problem  of  *sp«elallaatlon"  at  nenial  lerels  will  be  discuased  In  eonewhat 
greater  detail. 

She  inportanoe  of  Bf  attitudes  and  the  attitudes  of  their  supervisors  g 

with  relation  to  shipboard  training  are  additional  problems  which  will  be* 

« 

discussed  in  a latur  faction. 

IT.  CURRICULUM  COVTSH 

She  man  on  the  job  is  in  n good  position  to  evaluate  the  subject  natter 
of  hie  own  training.  BO  hae  had  an  opportunity  to  pat  it  to  work  and  form 
opinions  as  to  those  toplos  which  ere  nost  useful  to  him. 

these  opinions,  when  combined  with  those  of  nasal  training  personnel, 
sad  other  informed  person*  form  a basis  for  the  development  of  school  curric- 
ula tailored  to  shipboard  (<~bs. 

» • 
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saalTtltY  ixvFamnoE 

In  aa  effort  bo  determine  the  opinion*  ot  the  man  oft  the  joh,  a training 
questionnaire  was  devised  and  distributed  to  the  SB’s.  Thla  was  jsm.Sn  up  of 
i’-ir 5 non-pnrfcraence  items  similar  to  topic*  presented  in  electronic*  text- 
hook*  end  66  performance  item*  adapted  froa  conventional  electronic*  lab- 
oratory exercises.  She  IS*  were  asked  to  consider  eaoh  ltea  carefully 
and  to  indloate  Ite  position  dong  a job  proficiency  diswn*ion.  She  diaen* 

lion  was  ooapoeed  of  five  categories  ranging  froa  "of  no  value  to  Job  pro* 

• 5 

f lolenoy"  to  "absolutely  essential  to  job  proficiency,  * 

She  questionnaire  lteae  were  presented  in  random  order  except  that  the 
performance  lteae  vers  all  grouped,  together*  In  the  procesc  of  analysis, 
aedian  values  were  calculated  to  represent  the  rating  given  to  eaoh  itea  by 
the  group.  She  appropriate  aedian  la  shown  in  parentheses  following  the 
ltea*  She  medians  with  lowest  naaerloal  veins e indloate  the  lteae  Judged 
aoet  essential  to  job  profloienoy.  These  values  aada  asaeure  of  varl»* 
billty  of  the  Judgaeate  for  eaoh  ltea  are  given  in  the  duppleaent  of  Bapert 
Vo*  2 of  thla  aeriea.  for  the  ooavenieaoe  of  the  reader*  clusters  of  re- 
lated lteae  will  be  discussed  below  and  the  value  to  job  profloienoy  of  eaoh 
ltea  is  indicated  by  Boaen  minerals*  She  ayBbol  (X)  indicates  the  lteae  rat- 
ed highest  by  the  group,  (XXX)  indicates  lteae  rated  lowest,  with  (IX)  indi- 
cating the  lteae  rated  in  between.  Xt  le  undoubtedly  wiser  to  evaluate  these 
responses  on  this  relative  basis  rather  than  the  absolute  basis  of  the  scale 
itself*  Since  no  aedian  Judgment  fell  below  the  seals  oategory  labelled, 

"of  aoderate  value  to  job  profloienoy"  there  is  reason  to  suspect  that  all 

5 

for  details,  see  pages  53  to  97  of  Baport  Vo.  2 of  this  eerie* 


\ 
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retiree  were  (Unplaced  tcward  the  high  and  of  the  acale.  In  any  cage,  the 
use  of  a relative  busis  does  not  require  aisunptiom  regarding  the  ah »o lute 
aoale  In  the  interpretation  of  the  remit*. 

In  each  group  of  itens  presented  below,  thoee  judged  to  he  of  most  value 
to  joh  proficiency  are  presented  at  the  top.  of  the  liet  with  *ub§e<*cumt  itsne 
arranged  in  order  of  decreasing  isportance. 

SS2rS^t?mPBl  JAm 

Okroup  £•  twenty-seven  noxv-perforsanoe  Itens  vert  related  to  electrical 
oonoepts*  these  00009 te  generally  taught  early  in  eleotronios  training 

ooureea.  they  are  very  general  and  usually  regarded  ae  fundenental  to  the 
under etsndli*  of  eleotrioal  oir cults*  the  eleotronios  teohnloiane  rated  these 
in  the  fallowing  eeneert 
1 

Principles  of  current  flow.  (1.23) 

Concept  of  roelstenoe*  (1*26) 

Principles  of  oapaeltaaoe.  (1*47) 
theory  of  iapedanos.  (l*6o) 

Principles  of  indnotaaoe.  (I.69) 

ElrohOff's  lave.  (l4?) 

Sature  of  lndaotlTO  reaotenoe*  (1*82) 
lature  of  aapeoitlve  reaotenoe*  (I.93) 

Concept  of  phase.  (l.$4) 

Gheraotarietioe  of  the  eine  ware.  (1*97) 


Properties  of  eleotrioal  oondoetora  and  insulators.  (2 >02) 
Principles  of  eleotrostttlve  feroe*  (2.03) 

Unite  of  eleotrloel  force,  work*  and  power.  (2.16) 
fine  constants.  (2.27) 

Principles  of  static  electricity.  (2.93) 

Structure  of  oapeoltove.  (2.79) 

Concept  of  Q.  (2. SO) 

Concept  of  power  factor.  (2.80) 

Distributive  oapeoitance.  (2 .84) 

Distributed  indnotaaoe.  (2*89) 

Properties  of  electro-aegaets.  (2.93) 

III 

Structure  of  inductors.  (3.02) 

Propter  ties  of  penanaat  aegaets.  (3»l4) 
the  atoalo  nature  of  eleotrlolty.  (3.17) 
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XXX (Continued) 

She  right  hand  rule,  (3# 23) 

Vector  nnalyiis  of  1,  0,  and  B circuit*.  (3*23) 

Magnetic  reluctance.  (3.29) 

group  B.  Xn  addition  to  baelo  eleetrioal  oonoepts,  the  train**  1*  taught 
th*  *«*«ntial  f*atur*«  of  *l*otrioal  oirouit*.  four  of  th*  nor*  baelo  eleo- 
trioaX  oirouit*  war*  included  a*  ltsae  la  th*  training  questionnaire  and  they 
w«r*  all  rated  in  th*  highest  category  a*  indioat*d  bslowi 
I 

Xnsentlal  feature*  of  D.O.  aad  A.O.  oirouit*.  (X.22) 

Characteristics  of  eeriee^veeoneat  oirouit*.  (1,43) 

Ohara ct*ri*tio«  of  aerie*  LO  oirouit*.  (1.81) 

Characteristics  of  perall*l****onaat  oirouit*.  (I.93) 

SSSSHSi*  Discussion  of  sl*otrloal  oirouit*  nay  **rvs  a*  an  intro  duo- 

tloa  to  aetera.  thsir  ua*g  and  olroultry.  Th*  electronics  teofcalolaa*  rated 

training  quest  loan**  iteas  of  '.his  type  in  the  following  manner  1 

I 

Ueea  of  vOltaeter,  aaaeter.  and  ohaaeter.  (1*09) 

XI 

Oirouit  aaalyeie  of  cathode  ray  osolllosoope.  (2.40) 

Moriag-ooil  prinoiple,  (2.99) 

Detail*  of  the  construction  of  aaaeters.  voltmeters,  ohmn*t*rs.(2.62) 
III 

Principles  of  watt  aetere.  (3.13) 

Mowing  wan#  or  plunger  prinoiple  applied  to  aet are.  (3.56) 
f&SSB.  £•  light  itsae  frea  the  training  questionnaire  were  of  the  type 
that  are  umally  dlvouaeed  ae  an  introduction  to  radio  end  radar  qrataee. 

Sheet  iteas  were  rated  in  terns  ol  thsir  value  to  th#  »•'  shipboard 
proficiency.  These  rating*  are  listed  beret 


I 

Principles  of  r*o*iv*re.(l.l4) 

theory  of  operation  of  various  radar  sets.  (1.52) 

types  aad  uses  of  detectors.  (1,63) 

Concept  of  carrier  way**.  (l.b6) 


I (Continued) 

The  concept  of  hand  width.  (1*85) 

Methods  of  obtaining  aodnltttion,  (1*96) 

n 

Theory  of  operation  of  radar  countermeasures.  (2.78) 

Concept  of  the  lonoephere.  (2.93) 

group  *.  A great  deal  of  the  eleotronioe  technician^  Class  A training 
ie. devoted  to  the  study  of  electron  tubes.  She  following  items  concerned 
with  tube*  were  rated  with  reqpect  to  the  Jobe  of  STs  ae  performed  aboard 
ehdpi 


Ueea  of  vacuum  tube*.  (I.fl4) 

Theory  of  eleotron  emission.  (1.43) 

Theory  of  operation  of  gM  tubes.  (1*94) 
Amplification  factor  of  vacuum  tubes.  (I.9S) 


Theory  of  operation  of  oathode  ray  tube*.  (2.02) 
Traneoondnctanoe  of  tmwb  tube*.  (2*05) 

Interpretation  of  oharaoterietlo  eurves  of  .nmnn  tubes.  (2.23) 
Theory  of  operation  of  M tuboe.  (2.27) 

Inter  electrode  capacitance  of  vaeoan  tubes.  (2.29) 

Theory  of  operation  of  been  power  tubes.  ( 2.33) 

Internal  plate  resistance  of  vacuna  tubes.  (2*35) 

Structure  of  vaouua  tuboe.  (2.49) 

Theory  of  operation  of  light-hones  tubes.  (2.53) 


Bieory  of  the  phanotron.  (3*34) 

Theory  of  operation  of  photo  tuboe.  (3.62) 

Theory  of  operation  of  oloetrio  eye  tubes.  (3*63) 

Group  2*  Iteas  which  were  specific  to  amplifiers  were  rated  in  the 

following  Banner: 


Theory  of  Glass  A amplifiers.  (1.4o) 

The  theory  of  Glate  C amplifiers,  (1.47) 

The  uaes  of  IV  amplifiers.  (1.5©) 

Theory  of  operation  of  ft-C  coupled  amplifiers.  (l.bO) 
The  theory  of  Glass  B ampllfiare.  (I.b2) 

The  usee  of  video  amplifiers.  (1.75) 

The  uses  of  B*{JT  amplifiers.  (1.77) 

Theory  of  operation  of  push-poll  amplifiers.  (1.81) 
The  usee  of  audio-amplifiers.  (1.82) 

Vectors  of  distortion  in  amplifloation.  (I.98) 
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Theory  of  operation  of  tranaforaer  typa  amplifiers.  (2.02) 

Theory  of  operation  of  direct  coupled  amplifiers.  (2.17) 

Theory  of  overdriven  amplifier a.  (2.21) 

111 

(No  items  vara  plaoad  in  this  category) . 

Qrcray  g.  Bona  of  the  training  questionnaire  it  aw*  pertrfaed  to  aouroaa 
of  alaotrlolty  or  alaotrical  power.  The  opinion*  of  the  BT*  with  regard  to 
thaaa  it  ana  era  summarised  in  the  following  Hitt 


Bcu'oaa  of  trouble  in  power  aupply.  (1.42) 
Theory  of  reotifiera.  (1*59) 

Typea  of  power  aupply  circuit  a,  (1.74) 
Application*  0f  reotifiera.-  (1.84) 

Oryatala  aa  a aouroe  of  eleotrieity.  (1.88) 


Sour oea  of  S.C.  voltage*.  (2.06) 

Type*  of  reotifiera.  (2.10) 

Baaio  motor  and  generator  prinoiplea.  (2.19) 

Magnate  aa  a aouroe  of  eleotrioity.  (2*38) 

Structure  and  operation  prinoiplea  of  varicua  generator  typea.  (2; 68) 
Uses  of  batteries.  (2.88) 

ZH 

Theory  of  batteries.  (3*07) 

Tharno-aleotrio  aouroee  of  eleotrieity.  (3*26) 

Method*  of  oare  of  batteriea.  (3*62) 

group  3.  Toploe  related  to  traaaforaara.  synchros,  and  filter*  are 

grouped  together  because  of  a common  property-all  of  the  iteais  are  con* 

earned  with  modifying  voltage  network*. 

1 

Usee  of  transformer a.  (1.79) 

theory  of  operation  of  traaaforaara.  (1.86) 

Prinoiplea  of  electrical  filters.  (1.86) 

Uses  of  synchro-ay  stems.  (1.86) 

Synchro  principles.  (l«97) 

types  of  voltage  regulator  oirenits.  (1.98) 

Uses  of  voltage  regulator  a.  (1.98) 

Characteristics  of  transformers.  (1.99) 

II 

(No  lteas  were  placed  In  this  category.) 
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in 

Re.lct loaship  between  current  and  voltage  in  star  transformer 
o -inactions.  (3. OS) 

Structure  of  transformers.  (3. 08) 

Relation chip  between  current  end  voltage  in  delta  t ran* former 
connection*.  (3.3Q) 

Group  Jt.  Six  non-performance  item*  were  concerned  with  the  structure 
end  theory  of  eleotronio  sub~ass**ft>ll»s.  The  chipboard  electronics  tech* 
nieians  placed  then  in  the  following  order  of  Importance  to  job  proficienoyi 

i 

Had  uses  of  radar  scopes.  (1.64) 

Use*  of  relays.  (1*93) 

XX 

Structure  end  operation  of  relays.  (2.35) 

Theory  of  operation  of  a’  transducer.  (2.57) 

Structure  and  operation  of  circuit  breakers.  (2. Si) 

Structure  and  operation  of  etarting  bootee.  (2.89) 

in 

(SO  it  one  were  placed  in  thle  category)  • 

Group  £.  The  iteae  related  to  trenstfleeion  lines  and  antennae  in  the 
non-perfomeaoe  section  of  the  tralnlig  questionnaire  were  rated  ae  follows* 

I 

Theory  of  impedance  Matching.  (1.78) 

Theory  of  coaxial  transmission  lines.  (1*95) 

Theory  of  tranealeeion  lines.  (1.96) 

II 

Types  and  uses  of  radar  antennas.  (2.09) 

The  relative  advantages  of  various  types  of  tranealeeion  llnee.(2.4l) 
Skin  effoet.  (2 .77) 

III 

The  theory  of  nodes  of  wave  guides.  (3*21) 

The  concept  of  ’I*  end  *H*  lines  of  f tree  in  wave  guides.  (3*63) 

The  concept  of  phase  velocity  of  wave  guides.  (3*73) 

Group  X.  Many  of  the  special  circuits  contained  in  navy  electronic 

equipment  are  saphaeised  in  training.  These  circuits  were  rated  by  >Te 

aboard  destroyers  and  the  results  of  their  ratings  sre  presented  below* 

I 

Theory  of  the  cathode  follower  • (1.85) 

* 
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type*  of  AVO  circuits.  (2.11) • 

Theory  of  the  different let in*  circuit.  (2.19) 
theory  of  the  limiting  oircuit,  (2.29) 

Principles  of  re*eoer«tir£  end  degenerative  feedback.  ( 2*3!?) 

the  theory  of  the  tunsdUgrii  tuned-plate,  (2.40) 

theory  of  the  phaee  Inserter.  (2.w) 

theory  of  discriminator  oirouite.  (2.42) 

theory  of  neutralisation.  (2.53), 

theory  of  clasping  oirouite*  (2.oJ) 

• 1X1 

(Ho  itene  were  pleood  in  thie  oategory) « 

Or  pup  the  itene  in  the.  trainiz*  questionnaire  pertaining  to  various 
typee  of  osoillators  sure  cropped  helovi 


the  theory  of  oryetal  oecilletore.  (l.Sl) 

theory  of  the  nulti-vibrator.  (1.69) 

the  theory  of  heat  frequency  audio  oeoillatore.  (1.80) 

theory  of  the  «tw  tooth  generator.  (I.90) 


theory  of  operation  of  Klystrons.  (2.05) 

Sfcaory  of  the  blocking  oeoiUator.  (2*07) 
the  theory  of  eleotron  coupled  oeoillatore.  (2.07) 
the  effeotvi  of  paraeltlo  o»o illations.  (2.15) 
the  theory  of  the  Oolpltta  oeoillator.  (2.30) 
the  theory  of  the  Hartley  oeoillator.  (2*33) 

Theox/  of  frequency  nodulated  087  oeoillator.  (2*77) 


***  • 
the  theory  of  the  Ametrong  oeoillator.  (3*3©), 
the  theory  of  the  Vein  bridge  oeoillator.  (3*5*0 

Croup  ]{.  Sevan  of  the  non-perf crncaoe  itene  of  the  training  qpestion- 

nalre  fell  outside  of  thene  claseifioatione.  the}'  are  presented  belowi 


Discussion  of  color  coding  systsas.  (I.32) 


Have  form  and  harnonioe.  (2.02) 
theory  of  sound.  (2.82) 


typee  of  headphones  and  speakers.  (3.06) 

Concept  of  decibels.  (3*27) 
theory  of  the  Doppler  effect.  (3.45) 

Unite  of  nschenical  force,  work,  end  power.  (3*92) 

•28- 


MBgrCMBP 


T, 


■ i hj.  i.  ’..'.fci'!' 


Performance  I tome 

The  eecond  section  of  the  ire ini  n§  gaeetionna5j*e  w««  conipoeed  of  per- 
formance item*  similar  to  exercises  usually  included  Xu  laboratory  program*. 
Th*se  item*  are  presented  in  the  name  way  a*  the  non-performance  item*  already 
shown  on  the  precede  pages. 

Group  H.  One  group  of  items  appear  to  he  directly  related  to  the  under- 
•tending  and  trouble  shooting  of  couplets  sets  of  electronic  equipment. 

Skene  Items  are  definitely  maintenance  activities* 

I 

Bead  schematic  diagrams.  (1.02) 

Trace  circuits  of  transmitters  and  receivers.  (1,11) 

Perform  exeroleee  in  trouble  shooting.  (1*13) 

. Determine  the  function  of  various  unite  within  a circuit.  (1.22) 
Perform  exercises  la  locating  had  tubes.  (1*23) 

Trace  aignale  inside  reoeivwre.  (1.23) 

Align  a superheterodyne  receiver.  (1.26) 

Perform  exercises  in  looatimg  bad  resistors.  (1.29) 

Perform  exeroleee  In  the  use  of  front  peael  indicators  for 
locating  areas  of  trouble.  (1*33) 

Perform  exswolees  in  locating  bad  capacitor.  (1*38) 

Draw  block  diagrams  of  various  radar  equipment.  (1.92) 

II 

(Vo  Items  placed  in  this  category) . 

III 

Teat  circuit  continuity.  (3.63) 

Groqp  g.  The.  remaining  perfornaaoe  Items  were  concerned  with  the  meas- 
urement of  dynamic  properties  of  eloctrioal  circuits.  They  were* 

I 

Measure  current  (save.).  (1*50) 

II 

Measure  power  output  of  transmit  tore.  (2.02) 

Perform  exerolees  with  L-B  frequency  meter.  (2*02) 

Perform  exercises  in  measuring  pulse  width.  (2*37) 

Measure  A.G.  impedance  quantities.  (2,6l) 

Perform  exercises  in  measuring  standing  ware  ratio.  (2*89) 

Determine  power  factor.  (2.98) 

III 

Plot  tube  characteristic  curves.  (3*26) 
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Group  ?.  A number  of  the  calculation*  that  are  required  during  the  early 
training  pha»a  of  an  electronic*  technician's  career  were  rated  in  an  effort 
to  determine  their  relevance  to  the  chipboard  Job  of  the  teohnlolan.  Iheee 
are  presented  in  the  following  group j 


Calculate  re*l»tance,  current,  and  voltage  ueiag  Ohme  law.  (1.28) 
Calculate  value*  la  eerlee  oirculte.  (1*98) 

Calculate  value*  la  combined  series-parallel  circuit*.  (1,92) 


Calculate  veluee  la  parallel  Circuit*.  (2. 31) 

Corpute  lnduotaaoe.  (C«43) 

Calculate  value*  of  meter  shunts.  (2.9b) 

Ooapute  average  power  output  .of  a radar  eet.  (2.bJ) 
Ooaputa  oapaoltanc*.  (2.oS) 

Convert  freqaenoy  to  wave  length.  (2.71) 

Ooapute  tine  for  radar  ilgnal  to  reaeh  target  end  return, 
knowing  the  dletenee  It  travels.  (2,73) 

Calculate  lnduotanee  of  eolle.  (2*79) 


***  . . 

Compute  reot  mean  square  voltages.  (3.13) 

Canute  the  $ of  oavltjr  reeeaatore.  (3*38)  . 

Ooapute  characteristic  impedance  of  traaealeeloa  lime.  (3*^3) 

Oroun  Some  of  the  acre  eleaantal  maintenance  aetlvitlee  taught  In 

eleotronlee  laboratory  periods  ere  listed  belowt 

I 

Memorise  ooler  codes.  (1*37) 

Perform  exeroise*  la  soldering.  (1.42) 

Practice  making  various  preventive  aalateaaaee  oheoka  on 
transalttere.  (1*71) 

Perform  exsrelses  la  ohassle  wiring*  (1.89) 

Perform  exeroises  in  taking  wave  forms.  (1*86) 


Perform  familiarisation  exeroise*  on  oscilloscope.  (2.1,3) 
Calibrate  oscillator.  (2.14) 

Perform  exercise*  in  reoord  keeping*  (2.19) 


Perform  exercises' In  cleaning  equipment.  (3*28) 

Phase  out  transformer.  (3. 31) 

group  Several  of  the  lt«ee  included  in  the  performance  section  of 
the  questionnaire  are  associated  with  the  tuning  procedures  end  operator's 
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check*  of  equipment.  mh«aa  itsms  foll:wi 
X 

Perform  exercises  is  ttuiing  mrloue  transmitters.  (1.36) 
Determine  direct ion  of  current  flow.  (1.4l) 

Perform  exercise*  In  tuning  in  frequencies  of  radio 
receivers.  (1*65) 

Perform  exercises  in  tskiog  ring  time.  (1.72) 

IX 

Perform  exeroises  in  adjusting  transmission  line  slugs.  (2.27) 
Perform  exercises  in  detecting  and  rawing  on  oBJaots.  (2.38) 
Plot  selectivity  curves  of  reoeivers.  (2.62) 

Check  for  standing  waves*  (2.8$) 


Add 

Plot  antenna  radiation*  (3. 08) 

*■1  , • **  ' . ’. 

Croup  £.  The  next  group  of  activities  involve  the  construction  of 
electronic^  equlpaen*  as  a moans  of  training* 

1 » » , 

X 

(10  items  were  placed  in  this  category) . 

II 

Build  a power  supply.  (2.20) 

Build  amplifier*  (2.30)  ■ • 

Conatruot  a two-stage  receiver*  (2*33) 

Build  a molt i-vihre tor.  (2.50) 

Build  a saw-tooth  generator*  (2.50) 

Conatruot  a aiqpla  transmitter.  (2.58) 

Build  a phase  inverter.  (2*73) 

Build  a cathode  follower,  (2*74) 

Build  a hlooklag  oeoillator,  (2*79) 

Build  a differentiating  circuit*  (2.79) 

Build  a diode  limiting  oiroult*  (2*89) 

Build  an  audio  oscillator.  (2.93) 


Conatruot  a Vain  Bridge  osoillator.  (3.61) 

Construct  A.C.  maters*  (3*68) 

Close  infection  permits  the  stmtaaant  of  m few  general  oharacteristica 
of  the  results.  The  two  claaaaa  of  items,  performance  and  non-performance, 
ware  judged  equally  laportan*  to  the  jch  of  the  XT.  She  highest  rated  item 
of  all.  a performance  item  "read  a oh  sms  tie  diagrams N had  a msaxan  rating  of 
1*02*  She  measure  of  variability  for  this  item  was  the  lowest  of  all  items 
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(eemi.- interquartile  range  equal*  *26).  Such  a snail  value  indicate*  a great 
deal  of  agreement  among  those  rating  the  itea  and  indicates  that  *T«  unlforn- 
1 y hold,  the  opinion  that  laboratory  exaroiaea  requiring  the  reading  of  aohe- 

natlo  diagrams  are  of  great  value  when  the  XI  later  finds  h inself  aboard 

* 

ship  and  responsible  for  the  oar#  and  upkeep  of  electronic  equipment. 

fhe  second  aost  laportant  ltea  nan  the  non-perforsenoe  item  entitled, 
"uses  of  voltaeters,  aametsrs,  and  ohmeters."  She  nedian  end  seal- inter- 
quartile tsj%9  for  this  ltea  were  1.09  and  »j|0,  respectively,  Sbase  figures 
aay  be  interpreted  in  the  eaae  Banner  as  those  given  for  the  first  ltea— 
there  wae  very  close  agreeaent  aaong  the  Xfe  that  the  knowledge  of  how  to  nee 
these  asters  wae  essential  to  suooaasfttl  perforaanoe  of  an  K* a shipboard 
■ainteaanoe  activities. 

At  the  low  end  of  the  eoale,  we  again  f ind  that  the  perforaenoe  and  the 
noiHPWrforaanoe  it  eat  are  intermingled.  the  ltea  rated  least  important  to 
job  proficiency  wae  one  of  those  presented  in  the  non-psrforaanoe  eectloa 
(Concept  of  phase  velocity  of  wave  guide*)  • This  itea  had  a 'median  of  3»73 
and  a eesdUintertpaartil*  range  (Q)  of  1,04.  She  relatively  large  eaai- 
interqusrtile  range  indioatee  wide  Aivergeaoe  of  opinion  regarding  this  itea 
as  a tralnii*  topic.  Although  swat  of  the  Ks  placed  the  itea  In  the  lower 
three  categorise  of  the  eoale.  a few  considered  the  ltea  to  be  of  consider- 
able importance  for  the  shipboard  job.  this  wide  distribution  of  judgaents 
as jr  be  indicative  of  itai  aabigulty  or  it  asy  be  a result  of  unfaall  laxity 
with  the  ooncept.  Under  e ay  oirouaatenoes.  aore  confidence  as y be  placed  in 
those  iteae  having  anil  dispersions  as  compared  with  those  iteae  hating 
large  dispersions. 

She  next  to  the  lest  itsa  in  the  list  was  a perforaanoe  ltsa  (construct 
A.C.  asters)  with  a nedian  of  3.68  and  a sesd-lntsrqpartile  range  of  .69. 

« 0 
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»><*n  nil  of  the  items  are  ordered  eocordij^  te  the  magnitude  of  their  median 
the  Intermingling  of  non-perforswnce  end  performance  item*  occurs  throughout 
On  the  Weis  of  thi*  it  appear*  that  laboratory  exercises  are  Judged  to  he 
•q.ual  la  Importance  to  claseroo*  lecture  topics  by  the  electronic^  teohnl- 
olaae*  Kora  direct  eridenoe  for  thia  is  the  fact  that  tha  average  Median 
for  aaoh  group  of  iteae  is  2.29. 

Another  general  oharaoterietlo  of  the  pewits  ie  the  relatively  low 
rating  of  it  one  related  to  the  construction  of  equipment*  As  a group,  the 
Me  did  not  consider  that  these  training  aotivltiee  contributed  as  aaoh  to- 
ward  shipboard  Job  proficiency  as  the  p erf  or  sat  nee  it  ana  store  directly  re- 
lated te  trouble  shooting* 

Oarefbl  inspection  of  each  of  the  groups  of  ltms  presented  Hove  y*» 

. ▼efls  the  fact  that  those  lteas  assigned  te  the  XXX  category  ore  generally 
not  encountered  in  the  dally  perform noe  of  shipboard  eleetronio  mixtoanttoe 
1HU0  those  placed  in  tie  top  category  (X)  are  gore  eomen*  Che  sub-lints 
oontain  oartain  hints  as  tc  the  appropriate  level  to  which  training  Would 
be  oarrled  in  Shore  school.  One  each  hint  is  contained  in  the  list  ef  eloo- 
trioal  fundamentals,  Che  reader  will  note  that  the  concept  of  phase  !•  <■- 
eluded  in  the  top  group  whereat  the  vector  analysis  of  L(0,  and  h.olr cults 
le  relegated  to  the  bottom  group  of  topics.  On  the  baele  of  this  it  would 
appear  that  phase  relationship  1 are  understood  at  a:  non  mthsmtlcal  level 
end  the  nore  rigorous  analytic  A techniques  are  not  considered  te  be  neeeo— 
■ary  for  Job  proficiency, 

fhere  is  a general  tendency,  to  plaoe  training  topic*  related  to  "how  to 
do  it"  above  those  topics  which  night  be  considered  in  the  "why"  category, 
for  azanple,  the  usee  of  voltmeters,  aaaeters,  end  ohanetere  are  rated  Mgher 
than  the  details  of  their  construction.  Since  the  M does  act  construct  the 


SECURITY  iMPCBMAtlOK 

set »rt  (although  h*  i*  wge  cted  to  be  able  to  repair  ther,},  he  2a  not  par- 
ticularly Interested  in  construct Ion  detail* • 

Certain  general  topic*  of  trainin*  appear  to  b of  lets  Inportanee  to 
the  Job  than  night  be  eapeoted.  The  general  topic  of  magnetism  ie  rated 
towsrd  the  low  end  of  the  «r  tie..  Again,  thi»  nay  be  relinked  to  the  fact 
that  the  design  of  the  equipment  and  the  construction  of  the  aagnetio  ele- 
ment • within  the  equipment  i»  out  of  tho  ST'e  hand*.  The  properties  of  per- 
manent  magnets  and  euoh  concepts  ms  "magnetic  reluctance*  are  probably  of 
■ore  importance  to  the  designer  and  namfaoturt*'  of  such  components  than  to 
the  maintenance  toohnioissu 

The  list  of  items  related  to  tubes  demonstrates  another  fairly  general 
characteristic  of  the  total  llet  la  that  the  broadeet  toploa  are  placed  at 
the  top  of  the  llet  stills  qpeoiflo  items  of  information  occur  at  the  bottom. 
Mbs*  the  Items  mage  from  euoh  general  toploa  as  "uses  of  Tacudn  tubes*  to 
qpeolflo  Items  euoh  as  "theory  of  operation  of  eleotrie  sort  tubes,  * this 
tendency  to  llet  the  Mat  general  items  at  the  top  of  tho  Hot  lo  apparent. 

Ones  again  it  appears  that  Sfs  toad  to  rate  low  those  toploa  mhleh  are 
not  part  of  tholr  usual  aoslgnod  aalntonaaoo  duties.  Inch  items  as  oar* 
and  uee*  of  battorloo  and  principles  of  operation  of  Tarious  generators  are 
rated  below  such  Items  ao  souroes  of  trouble  la  power  wupplf  and  types  of 
power  supply  circuits.  On*  nay  surmise  that  power  supply  problems  are  of 
Mr*  Inns  (Ms  to  Interest  to  the  X booano*  ho  le  responsible  for  the  upkeep 
of  the  power  supply  eeotlon  of  Tarious  piooos  of  electronic  oqnlpmaat  ehllo 
the  ship’s  electricians  are  depended  upon  to  oare  for  tho  tarious  primary . 
power  sources.  Mere  direct  orldOnoe.  of  tho  role  of  trouble  shooting  topics 
as  related  to  the  X’s  J6b  Is  given  by  the  high  rating  of  all  of  the  trouble 
Shooting  performance  Items.  Vlth  one  exception,  all  of  the  Items  lh  this 
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group  were  placed  In  the  top  rating  category.  On  the  hassle  of  this,  it 
appear*  that  laboratory  exercises  involving  the  development  of  trouble 
(shooting  proficiency  and  skill  are  very  helpful  to  the  nan  once  he  la 
assigned  to  a destroyer* 

One  final  oharaoterlstlo  of  thi*  group  of  It  ana  Aeaarrta  mention  at 
this  point.  One  of  the  more  controversial  areas  in  the  construction  of  the 
curricula  for  Sf  training  schools  has  been  ths  extent  to  whloh  certain  cal- 
culations were  accessary.  Many  hare  charged  that  the  shipboard  performance 
of  the  Sffe  duties  does  not  rsqplre  the  use  of  these  oeloulatlone  end* 
therefore*  they  should  not  he  included  In  the  training  unless  they  could  he 
Justified  on  ether  grounds,  then  all  the  ooaputatlonal  iteas  from  the  trains 
lag  questionnaire  ere  Hated  together,  we  find  that  eeveral  ere  Judged  to  he 
essential  to  performance  on  the  Jo h.  Generally  speaking,  the  lteme  at  the 
head  of  the  list  are  oonesrned  with  the  oaloulation  of  values  for  hade  eleo- 
trloal  olronlts,  while  those  at  tha  mid  of  the  llet  are  of  greater  Importance 
to  equipment  deeiga  ead  advanced  theoretical  ooneideratlema  than  thay  are  to 
preetloel  applications,  the  shipboard  Observers  reported  few  lnetaneee  share 
pgper  and  panoil  calculations  were  employed  darix*  trouble  shooting  aotlrl- 
tiee  although  most  technicians  gave  evidence  of  continual  oonoern  for  the 
general  relationships  present  In  Ohm*  e lav.  A technician  would  he  seriously 
handicapped  If  he  were  not  taught  ead  mode  folly  cognisant  of  such  ftaada- 
aantal  calculations  as  ere  presented  at  the  bend  of  the  llet  but  he  eould 
probably  do  his  Job  without  having  been  taught  to  compute  such  things  as  tha 
^ of  oavlty  resonators. 

Before  leaving  the  section  on  the  trainirg  questionnaire,  It  msy  be  well 
to  briefly  evaluate  the  technique  as  a device  for  determining  which  training 
topics  should  be  Included  lna  tralning  curriculum  end  which  of  these  dural! 
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fee  emphasized.  At  mentions!  previously,  thsre  had  b*en  a feeling  that  the 
shipboard  Kit  ropresantsd  an  untapped  source  of  good  information  regarding 
the  value  of  established  training  program*.  Certain  effort  to  obtain  volun- 
tary reports  from  school  graduates  have  not  been  sufficently  productive  of 
information.  The  present  qussttonnalrs  was  personally  administered  to  a 
large  group  of  technicians*  This  group  was  qjiits  cooperative  and  for  the  . 

■ most  part  slnoerely  tried  to  do  a good  job*  Under  these  ciroumstanceii,  the 
questionnaire  technique  was  givena  fair  trial.  She  results,  however,  were 
disappointing.  A11  ratine  were  groups!  toward  the  high  end  of  the  scale 
. and  aa  a result  only  very  general  interpretations  oould  be  made.  Xt  la  vary 
likely  that  the  Us  as  a group  ars  a potent  source  of  the  type  of  informa- 
tion desired  about  training  program  effectiveness.  However,  since  the  Ks 

are  not  trained  ae  raters,  new  rating  techniques  must  be  developed  In  order 

6 

to  oapltallse  upon  this  source  of  information. 

At  the  beginning  of  this  section  the  reader  wae  oantioned  that  the  re- 
mits from  this  questionnaire  should  not  be  accepted  uncritically  or  in  iso- 
lation. Certain  implications  of  tha  results  have  been  suggested  and  the  per- 
aene  immediately  concerned  with  trainii*  problems  will  undoubtedly  find  still 
others.  In  many  eaaea  it  may  bs  that  topios  which  are  rated  relatively  low 
by  the  technician  should  be  eaphasired  in  training  because  these  topios  serve 
as. necessary  stepping  stones  in  the  development  of  n comprehensive  understand- 
ing of  other  topios  which  are  nor#  immediately  applicable  to  the  shipboard 
maintenance  situation. 

6 

fwo  possible  methods  for  overcoming  the  displacement  of  the  ratine  to- 
ward the  high  end  of  the  seals  are,  l)the  use  of  forced  distributions  in  some 
subsequent  questionnaire  technique,  or  2) the  use  of  a triad  lima  of  the  sort 
employed  in  certain  Interest  inventories. 
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v.  SFEOiALizmoir 

In  thi®  section  of  th®  roport  an  attempt  will  b®  mad®  to  describe  th® 
kind®  of  »p®oiali*ation  ob®*rr®d  In  th®  com*®®  of  th®  research  mad  to  di*- 
cues  th®ir  implications  to  training*  1 bs&io  probles;  in  tha  training  of  If® 
la  concern®*  with  whether  it  la  d®sirabl®  to  haw®  a nan  train®4  to  do  a anall 
nuob®r  of  thing®  r ®rjr  wall  (a  specialist  In  th®  uaual  ®«n®®)  or  vh#th®r  it 
1®  bett®r  to  train  n«n  who  will  ha  abl®  t»>  saintain  and  repair  almost  all  of 
th®  ®l®otronio  equipment  aboard  thtir  ship®. 

Son®  bar*  adrooatsd  th®  oonbination  of  th®  operation  and  naintonano®  of 
a given  kind  of  gear  under  on®  Job  titl®.  tJad®r  thl®  errangwont  a nan  would 
b®  responsible  for  both  th®  op®  rat  Ion  and  th®  aainituanso  of  this  ®quJpa®nt. 

Vh®  sonar  tana  1®  presently  organlaad  in  thi®  way  and  ob®arrational  data  in- 
dioat ••  that  whan  a ahip  la  properly  ataffad  with  a full  ocaplaaant  of  ®onar- 
m®n,  tha  aqulpaant  1®  kept  in  good  ahapa  and  la  oparatad  at  a ®ati»faotoxy 
laval  of  efficiency. 

Shara  ara  thoaa  who  argua  that  tha  job  of  tha  radarnaa  and  th®  job  of 
tha  alaotronioa  taohnioian  should  b®  combined  into  a job  ooaparabl®  to  that 
of  a sonaxnan.  fhagr  saphasis®  tha  foot  that  at  laaat  sona  of  tha  praaant 
naintonano  a problem®  result  from  tha  operator®  lack  of  undaratandlng  and  ap- 
praoiation  of  tha  aquipnant  whioh  ha  handlaa.  This  would  ba  obrlatad  in  a 
a it  nation  whara  an  operator  wa®  well  trained  in  naintananoa  baoauaa  ha  would 
ba  ofureful  to  do  nothing  whioh  would  require  hia  spending  repair  tine  arid 
effort.  Such  training  would  keep  hia  froa  daaaglng  tha  gear  through  ignorane®. 

fiheao  saaa  people  also  argu®  that  this  arrangaaant  would  ba  aora  off  ie  lent 
on  tha  grounds  that  aaaiatenaace  aan  is  unnecessary  wlion  the  aqulpaant  ia  pro- 
perly fonotionti*  and  an  operator  ia  uxmeoessarjr  when  tha  aqulpaant  ia  broken 
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dowa*  Hmqt  »o la*  out  tbit  undo*  tbi  prosoat  iltuifclon  thi  aiiatoaiaos  mi 


•ponds  bis  tlai  wiitin*  for  tho  sqculpasnt  to  bmk  down  whoa  It  io  oporitiwo 
or  tho  opontor  waits  for  it  to  bo  ropilrsd  whoa  It  lo  l**opont  iro. 

Sfcoso  irfoaoato  iro  biood  upon  tho  assumption  tbit  roisrnon  do  nothin* 


othor  than  oponto  tho  olootroaiQ  tfdtil  and  that  tho  oLootro  '«•  toob» 
aid  loan  hivo  no  roopoasibUitioo  othor  tboa  rootoria*  to  oporatloa  oohroh 
rsdir  whioh  has  boooao  iaoporatiwo*  Analysis  of  tho  obssrmtlonal  diti  la- 


Hoots*  that  thoro  U totqr  Utils' aotuol  oworlip  botwooa  tho  Jobs  of  tho  ra* 
darasa  and  tho  olootroaloo  toohaSoioao*  oad  tboroforo,  tdry  littlo  Vuio  for 


itsk'i  Ooublaatioa. 

Ms  oolootioa  and  triiaia*  of  portoaaol  for  moh  diworoo  Job*  would  oa* 

UH  a rodnotioa  ia  tho  nssAor  of  suitdblo  roorulto  boomoo  tho  two  typbo  of 

• . . 

roOfOAoibdity  would  probuttj r tarolr?  Aifforoat  onto  of  aptitudoo  ood  lator- 
ooto.  firthosaoroi  traial*  tiao  would  aoooooarUjr  bo  loagthoaod  booonoo  of 
tho  Altoroitr  of  tho  jobs.  la  odditioo  thoro  wool!  bo  tho  dohP*  that  tho 
troinooo  thsasslro*  would  ooaoidor  oao  port  of  thoir  dstios  no  priaoor 
tho  othor  port  10  ooooadtrr  oo  that  ia  tho  prooooo  of  ploowoout  it  would  bo 
lapooofblo  to  know  whothor  tho  and  bolag  aaalfasd  woo  pri airily  oa  oporator 
or  priaarily  a aaiHaiaor. 

tho  aoWboro  of  tho  foaorol  qpsatiouaalro  ooaplo  woro  pmotloolljr  uaoo- 
laouo  ia  thoir  o*rosaoat  that  tho  M ratio*  obould  not  '*  o ooblast  with  oar 
of  tho  opontor.  rat  1m*  (Ooaorol  Qoootioaaairo»  itoa  lO  aad  that  tho  aaia*» 
toaaaoo  of  tho  four  shoal*  bo  tho  prSaorp  roopoaoibilitjr  of  tho  toohuloioa 
whorooo  tho  oporatloa  should  bo  loft  to  tho  oporator  (floaorol  Qaootioanifo* 
it  n'l). 


hli  loots  oao  to  ask  how  moh  aoiatoaoaoo  tho  oporator  should  do*  Mat 
spooifio  aalntonmoo  rospoasfhilltloo  should  bo  assipaod  to  thsa  ood  whioh 
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should  hs  denial  them!  What  should  "be  ths  limits  on  ths  operator**  rssponsl** 
Ml  tty  for  ths  matutsnamos  of  ths  eleotronio  shipment  hs  uses!  fisrsral 
spsoiflo  question*  wars  inoludsd  In  ths  gsnersl  iasstioxmairs  In  an  if  fort  to 
dstsmlns  ths  opinions  of  ths  troops  lorolvsd  In  ths  gensral  prohlsa,  feSlli 
6 prsssnts  ths  rssponsss  to  a question  exploring  ons  possitls  limit  to  ths 
operator' s responsibility. 

* • ' i , 

fsfcls  6 


Shs  Psrosntsgs  of  XnAlrldnals  In  Saoh  of  Various  Isspondsnt  Groups  Vho 
Vstvor  AH owing  Opsrators  to  Do  Maintsnaaos  on  ths  Xasi&e  of  XLsotronio 
Iqgaipmsnt.  (Osnsral  ^ustionnalrs,  itsm  2) . 
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Vlth  two  sxo  options,  ths  majority  of  slsetronlos  technicians  and  off  loops 
participating  In  ths  rsssaroh  f sit  that  opsrators  should  V#  permitted  to  do 
maintonanos  ins  Ho  thsir  equipment  (Oomoral  fesstlonnelre,  itaa  2).  ft*  M* 
fait  that  tha  radar  and  radio  oporatora  should  mat  psrform  any  aalntouanoo  , 
aotlrltls*  on  tha  lnalda  of  thsir  equipment.  At  tha  asms  time*  however*  it 
was  fait  that  operators  gsoald  ha  traiaad  la  aaay  of  ths  routine  tasks  suoh 
aa  cleaning  ths  gsar(  akHng  minor  adjustments.  aad  certain  preventive  main- 
tenance activities.  Xa  particular,  it  was  felt  that  ths  opsrator  should  ho 
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tU«  to  recognise  malfunction  of  equipment  «o  that  But  could  be  notified  be- 
fore  the  equipment  f filled  completely, 

• • ■ * i 

*able  7 below  indicate*  that  it  was  also  centrally  felt  that  the  opera- 
tor of  a pieoe  of  equipment  ehould  do  twice  as  me h prersntirs  aaintenanoe 

, » , \ 

on  that  equipment  a*  tb«  eleotronloe  technician  ( General  Questionnaire*  ltea 
1).  It  is  interest inc  to  note  the  inference  that  operators  should  be  trained 
beyond  the  Minimum  essentials  for  the  operation  of  their  equipment  and  pre» 
pared  for  the  responsibility  of  prerentire  aaintenanoe  in  addition  to  their 
primary  task. 

# 

fable  7 

Opinions  ns  to  the  Peroeatag*  of  Prerentire  Maintenance  Ms  Ihonld  Do 
on  Different  fypee  of  Sqnlpaeat,  Sspr easel  la  feme  of  the  Mean  of  the  Per- 
oentsces  Assigned  by  laoh  lespendomt  Group.  (General  tywstionaairei  item  1). 
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•Mean  peresntsc#  oalonlated  from  B-l  oases. 

thess  opinions  are  generally  eubetantiated  through  out  the  obserratloaal 
data.  Although  neither  the  radar  nor,  the  radio  operator  partioipmte  in  Any 
planned  ehipboard  aaintenanoe  training  program,  an  informal  type  of  training 
ooeure  in  sosm  iaetaaoee.  She  teohaloiaa  who  ie  working  on  a pieoe  of  goer 
aakee  an  effort  to  faaillarieo  the  eperatorf  with  the  lysplsa  of  tho  break 
down  to  enable  the  operators  to  reoognise  these  symptoms  more  reedily  should 
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thajr  occur 

Otnerei  ^M«tloaimir«  ltw  15  asked  the  opinion  of  shipyard  personnel, 
r sardine  the  desirability  of  bavin*  ©no  Iff  who  is  trained  and  voxks  solely 
ana.  specifically  m poNwsht&v*  ^inteaa&ssu-  $hc  rtspeases  to  this  question 

ere  given  in  Table  0.  " 

MbU  I 

Opinions  as  to  toother  Chars  Should  bo  On#  * Sreined  Solely  for  P rw 
ventive  Maintenance!  Xxpressed  In  ferns  of  ths  Percentage  of  * BespoadehA 
droqp  0eleotiag  s Given  Alternative,  (denerivl  $ieetionnaire,  its*  1$). 
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the  rosponso  was  a resound  is*  "no,"  She  itsn  had  bom  incorporated  in 

» * . - * . 

the  questionnaire  because  it  had  boon  suggested  on  eeveral  oooaoionO  no  n 

r 0 

wop  Of  aooonpliahii*  the  required  assount  off  prevent  ire  naintenanoo.  It  is 
obvious  that  thin,  suggested  solution  to  that  problsa  is  rofardod  as  generw 

I . , ..  * 4 

ally  unsatisfactory  by  the  shipboard  personnel. 

i ’ 

Shore  ie  one  kind  of  specialisation  of  V function  which  is  important  to 
detect*  as  it  ooeurs  within  the  fleet,  slaqply  because  it  defeats  the  purpose 
of  the  general  training  given  to  the  ITS  in  Class  A school.  This  torn  of 

1 «■ 

epeoialieation  is  Inforoal  and  unplanned.  During  the  oourse  of  the  fleet 
obeervatiene.  one  outstanding  sxsnple  was  noted.  In  this  ease,  an  Jl/3  did 
all  of  the  paper  work  tor  the  XT  gang  and  never  worked  with  any  of  the  equip* 
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*m  mm#  m*  *»m°m me#  ■ mvmtsm? 

sent*  la  effect,  this  mm  %:&»  vorkfag  **  a yecwaa*  All  of  Urn 

/ 

IS*  and  tit*  electronic*  materiel  office*1  aboard  the  ship  vert  wall  pleated 
with  the  arrangement,  Shi*  particular  VC  had  * flare  for  record  keeping  and 
paptr  work  la  general  wad  preferred  to  function  la  thic  capacity,  the  other 
Sfe  were  pleeeed  to  he  relieved  from  the  reutlae  paper  work,  end  the  eleo* 
ironic*  mteriel  officer  liked  the  **t-tt»  because  he  wee  certain  that  »h» 
pesper  work  wee  being  kept  up  to  date  end  would  pM*  inspection  at  a moment's 
notice. 

ShSe  single  oaee  wae  sufficiently  eueoessful  to  suggest  that  som*  ooa- 
ilderatlon  ehould  he  given  to  the  Idea  of  creating  a ysnmw'e  Job  whioh  ear 
ooapaeeed  this  activity.  However,  it  le  obvious  that  the  *kpenr>l*e  end  an- 
teaeive  traiaiac  of  the  teohaioian  whioh  purportedly  prepared  hi*  to  maintain 
e<p&lpueat  wae  to  a very  large  exteat  being  waited,  and  la  the  areal  of  hie  I 

transfer  after  a year  of  |hie  highly  restricted  activity,  oaa  waadaro  how 

» 

effectively  he  could  aeauae  the  norm!  duties  aad  responeibllltiea  of  an 
electronics  teohaioian. 

la  the  opialoa  of  the  observers,  If  there  le  enough  work  of  thla  sort 

, , 

to  occupy  the  full  tiae  of  sms  then  it  my  be  wiee  to  train  a ma  for  thle 
work,  to  reduce  the  paper  burden  of  the  Sfe,  or  to  otherwioo  deal  directly 
with  this  problem.  But  it  le  wasteful  end  unwise  to  allow  this  sort  of  la- 
foraal,  unplanned  specialisation  of  fuaotioa  to  grow  tqp. 

Another  axaapla  of  this  kind  of  epaoiallsatioa  waa  noted.  It  develops 
beoeuee  certain  tasks  are  lees  interesting  or  acre  arduous  than  others.  As 
a result,  these  tasks  are  aesigaed  to  the  strikers  aad  they  tend  to  bee  one 
specialised  as  aealals.  trader  these  oiroumtaaoee,  they  have  very  little 
opportunity  to  learn  about  may  aspects  of  the  Job.  Tor  example,  a radioaaa 
striker  a ay  spend  almost  all  of  hi*  tiae  running  Messages  aad  actually  have 

Jte- 
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in  bef-pw*  tetter  eftqnaJn.taA  v&tfe  the  radio  equijrsnt  ex* 

operation,  Since  thi#  enforced  specialisation  la  the  *a#nl*!  aspects  of 
the  .jot  fall*  to  the  lot  of  tli#  lowest  rated  nm  in  the  group,  * paradoxic#! 
situation  rssults—the  »*&  who  need  tin#  mat  additional  training  gat  the 
MMl%*  The  obvious  solution  to  thla  preblsn  is  to  n# iks  «ur*  that  th#  roue- 
tA»a,  low-level  duties  are  shared  by  all  neabtrs  of  the  croup. 

Reviewing  all  of  th#  observational  data  it  la  apparent  that  tarloua 
kind#  of  apaoiallsation  occur  to  raving  degrees,  On  tha  whole,  specialise- 
ticn  la  oonalderad  an  extreaely  j*or  and  inefficient  Method  of  training*  She 
ob far-rational  data  aoouaulatad  froa  the  sacple  of  deatroyera  under  investlga* 
tion  contain#  no  evidence  which  would  warrant  a Modification  of  the  training 
program  in  the  direotlon  of  More  specialisation.  She  present  program  of 
training  la  ooneidereA  by  almost  ell  of  the  nsral  personnel  partiolpating  in 
this  study  as  providing  a foundation  for  th#  development  of  a a#»<#  potential. 

It  is  a trulsa  that  it  is  quicker  to  teaah  a aen  a few  things  them  to 
teach  him  Many.  Therefore,  it  asy  be  necessary  daring  conditions  of  oner- 
genoy  to  introduce  a great  deA  of  specialisation  in  the  training  progms 
sinply  because  there  in  not  sufficient  tin#  to  provide  the  kind  of  training 
necessary  for  th#  "Jasfc-of-«U-trade«,  ■ Bowersr,  tho  ussfolnass  of  highly 
Specialised  Ri  who  look  an  sdsquats  general  background  in  open  te  question, 
there  is  a danger  that  they  ay  bacons  obsolete  with  the  e^uipaent  that  tlur 
were  trained  to  serrlee  and  such  specialist#  present  great  problene  of  pdaeo- 
neat  and  shipboard  administration.  Consider  the  difficulties  involved  in 
seeing  to  it  that  ovary  ship  was  staffed  by  exactly  the  right  kinds  of  sp»~  * 
oisllsts  ni^jpr  ail  oirouastsnoes,  Consider  also  the  feet  that  tqnljnsntt  m~ 
board  Modern  ships  is  so  varied}  there  is  not  enough  room  tor  the  large  rrr- 
ker  of  technic  leas  who  would  bo  required  to  Maintain  the  gear. 


t»  Wr  m t if  ft  pr^Th-i 
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It  Jaftfet  he  realised.  however,  that  tM»  prelaw  cannot  fee  adeqmteXy- 
dealt  with  at  a theoretical  level  only.  ®b.ft  smiml  decision  *»  to  the  kind 
of  training  to  hi  given  will  always  depend  upon  a oanplex  of  practical  fac- 
tor*, Xt  1*  not  aecsssaxy  to  enunerate  all  of  the**  hat  one  readily  recog- 
nise* the  importance  of  suoh  factor*  a*  the  tlue  allotted  to  training!  the 
availability  of  suitable  trainees » and  olroonetanoe*  under  which  training 
will  he  pat  to  use. 


pi.  jltsitudxhl  vamm 

Most  of  the  people  concerned  with  training  recognise  the  fact  that  atti- 
tude and  interest  ere  key  i**ues  la  the  eff eotivenese  of  their  progrea*.  A 
sound  program  an y not  serve  as  a training  medium  at  all  if  the  attitude  of 
the  student  toward  it  is  negative  and  hie  interest  Is  low.  Chare  is  no 
douht  that  ell  would  agree  to  the  ooaplexitles  involved  In  any  atienpt  to 
deterwine  the  attitudes  or  Interest*  of  the  personnel  selected  for  training 
In  eleotromlo*.  this  reeeercth  team  wad*  no  direct  effort  to  collect  data 
on  this  point.  However,  in  the  oourse  of  the  observational  series*  nuaeroos 
eooasions  arose  Where  thee*  feotors  were  dlsoussed  with  sleetronlos  personnel. 

Chore  wore  instaaoee  where  aea  with  little  interest  In  dLootronloe  hod 
been  selected  because  of  the  results  of  qualifying  esaainatione.  Che  atth» 

O 

tude  of  these  non  was  one  of  passive  negativism.  fhcy  were  eepeble  of  oom- 
pitting  their  training  to  the  satisfaction  of  all  concerned  bat  their  attitude 
was  reflected  In  a leek  of  pride  la  their  work  aboard  ship  and  the  acceptance 
of  minimal  responsibilities  for  the  equipment.  Choir  primary  concern  was  to 
get  away  with  doing  as  little  as  possible  during  their  tour  of  ^ply.  Cher# 

Is  no  doubt  that  this  had  an  affect  upon  the  other  nan. 
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Tm  alternatives  present  themselves  as  possible  solution*  to  this  tvpe 
of  problss,  (X)  if  it  can  be  determined;,  that  ft  mix  hM  no  interest  in  elec- 
tronics, he  efcould  not  tie  selected  an  a trainee;  (£)  the  fact  that  thi»  type 
of  attitude  exist*  should  he  recognised  at  the  very  beginning  of  the  train- 
ing program  and  steps  taken  to  modify  the  attitude  and  increase  the  interest. 

On  the  other  hand,  may  sen  enter  service  for  the  specific  purpose  of 
qualifying  for  electronics  school  «sd  receiving  the  training  that  the  eervloa 
offers  to  then,  they  ocnplste  their  course  satisfactorily  and  eagerly  emit 
the  opportunity  to  put  their  knowledge  to  work.  Severer*  Shoe  they  hare  been 
assigned  to  a ship*  souths  aey  slapee  (in  one  case,  olose  to  aim  souths) 
before  they  actually  are  given  an  opportunity  to  work  with  the  electronic* 
eqalpaent. 

During  this  period  of  tine,  the  highly  trained  eleotronioe  technician 
spende  his  tine  on  all  sorts  of  non-el eotronlo  duties  such  as  sees  cooking. 

▲ sucked'  change  in  attitude  occurs.  B*  feels  that  hie  tine  is  being  mated* 
that  all  of  the  effort  he  put  into  the  training  phase  of  hie  carter  me  fu- 
tile, and  that  thelavy  haa  no  latent  ion  of  using  his  technical  ability,  Ha 
prisary  oonoern  le  to  sweat  out  hie  Use  and  separata  hlseelf  fros  the  nary 
as  quickly  a#  possible.  Although  the  ana's  interest  in  the  field  of  elee- 
tronloe  aey  resain  high,  it  is  no  longer  associated  with  electronics  equip* 
sent  in  the  nary  but  restricted  to  a personal  Interest— the  attainment  of  ae 
such  technical  knowledge  as  possible  for  personal  Use  after  discharge. 

One  solution  would  entail  putting  the  nan  who  has  Just  ooae  aboard  ship 
after  couplet lag  training  into  Insert  late  contact  with  equipment.  Under  strong 
potly  officer  leadership*  the  new  If  can  be  aade  aware  of  the  faet  that  hie 
efforts  are  needed  and  that  he  is  expected  to  aisuae  and  handle  a degree  of 
responsibility  that  Is  on  a level  eeaaeneurate  with  hie  recent  schooling. 
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ffim*,  the  "eagerness  to  get  to  workman  attribute  which  it  eharaot eristic 

of  most  training  school  grad\mte»--cottid  be  exploited  for  the  benefit  of  the 
man  hiaself  as  well  as  the  service.  $fcs  new  X* • interest  wold  renal A high 
end  * positive  attitude  weld  he  wore  firmly  estaoilehed. 

Meet  of  the  problems  deeorihed  eo  far  have  a "acral**  flavor,  there 
li  one  very  Important  attltudisal  problem,  however,,  that  is  aore  closely  re- 
lated to  the  role  that  the  X?  assumes.  there  le  a rather  surprising  amount 
of  agreement  among  the  XT*  oonoerniag  the  role  of  the  Xs  in  the  laty.  they 
tend  to  see  theaeelvee  as  Skilled  trouble-shooters  end  fixers.  It  is  quite 
clear  that  th«y  regard'  the  beet  X ae  being  the  one  who  oan  find  and  fix 
■any  different  kinds  of  troubles  on  aeay  different  kinds  of  equipment.  Srtry- 
one  will  agm  that  a really  good  X should  he  able  to  do  all  of  thie  find* 
lag  aad  fixing— it  la  oartainly  jgg  of  the  major  funationa  of  the  Job,  low- 
aver,  it  appears  that  thie  single  aspect  of  the  job,  is  important  a*  it  Is, 

’ aay  have  boon  overemphasised  to  the  point  that  the  teohaiolens  ooneidar  It 
to  be  the  jfcgj(;  iapertant  aepoet. 

this  tendency  for  the  Xs  to  regard  theaeelvee  at  "finders  and  f lxere" 
tends  to  lead  then  to  negleet  other  Important  duties  that  thgr  should  per- 
form. She  aoet  Important  of  these  is  the  responsibility  for  keep  lag  the  *- 
qalpmant  in  peak  oondition  and  in  a oonatant  state  of  readiness.  In  order 
to  meet  this  objective,  the  X mast  oonetently  oheok  eat  the  eqnipeNmt  end 
mast  anticipate  a breakdown  aad  if  at  all  possible'  prevent  it,  Shis  kind 
of  preventive  maintenance  does  not  occur  on  a ship  that  if  staffed  with  a 
group  of  "fixers,  * Ae  a result,  it  was  net  seen  to  oooor  on  aoet  of  the 
Ships  of  thie  sample.  It  is  significant  to  note  that  there  were  some  ex- 
ceptions to  thie  fixer  attitude  Vhen  they  oo cured  the  men  involved  was  in- 
evitably a men  with  more  then  the  usual  time  in  the  fleet  end  in  erery  ease 
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tbs  electronic  equipment-  on  that  eMp  tvm% loned  will* 

Sha  training  schools  can  contribute  a grs&t  deal  toward  the  education  of 
the  If  who  will  appreciate  all  of  the  aspects  of  bis  Job  (corrective  mnlnte- 
nance,  preventive  maintenance,  supervision  and  training  of  personnel*  record 
keeping,  etc.),  fhs  school*  are  in  a good  poeitioa  to  actively  foster  at- 
titudes Which  contribute  materially  toward  a satisfactory  aaintenance  pro- 
gran, 

Ti:.  isopomim  ra  *BAi»n» 

As  a result  of  informal  oonrersat  ions  with  a saber  of  aval  repre- 
eentativee  during  the  gleaning  stage*  of  this  research,  efferta  were  mede  to 
obtain  the  opinions  of  selected  ehlpbcard  personnel  regarding  possible 
ohangec  in  the  rsgnlrsyosts  for  admission  to  lay  eohoels.  Item  17  of  the 
Demerol  ^MstionaAir*  regained  the  ranking  of  seven  characteristics  which 

i i 

bad  been  suggested  as  Inportcnt  for  So,  (Bee  fable  9). 

All  of  the  reipealentil  (Vs  as  well  as  officers)  agreed  that  the  moot 
important  single  ebarset eristic  tor  the  V to  yessges  was  a ■high  interest 

i 

is  dsotrwaios  work,*  Nosy  of  the  moa  who  wore  asked  to  elaborate  mpoa  this 
response  indicated  that  most  Vo  had  the  requisite  abilities  hat  nsny  leaked 
the  motivation  required.  She  faster  of  istoroot  is  of  j particular  importance 
to  the  technician  aboard  a chip  of  the  destroyer  class  hoosass  hs  most  bo 
srtf-dircoted.  fhs  situatlcm  As  such  that  the  V nut  take  am  interest  In 
ths  equipment  sad  Its  adequate  upkeep  to  the  extent  that  ho  wiU  fosl  per- 
•omally  responsible  and  take  pride  la  Its  sostisoons  operation* 

fhs  fsotor  of  initiative  was  generally  rated  above  the  high  00f  score 
although  the  dlffereaoe  between  the  ratings  is  sot  very  great.  Is  passing, 


it  is  iattroatiag  to  sot*  that  those  is  a v**gr  cojwRon  b*U*f  aaiOHg  * ipboard 

* * 

P*r*o*m©l  that  'th*  003?  eoor*  i*  virtually*  th*  only*  factor  Involved,  in  th*  »#~ 
1 action  of  recruit  a te  to  aont  to  01*»i  A aohool. 

At  th*  oth*r  and  of  th*  raakordar  practically  everyone  agreed  that 
factor*  auoh  a*  ‘phyaioa  staaina,  ability  to  withatand  monotony,  and  pl**e~ 
aat  personality*  were  hot  *0  iaportant  a*  oharact*ri*tio*  for  the  Iff  to 

POSMI*. 

Sea*  people  hare  suggested  that  th*  student*  a attitude  during  training 
would  be  aor*  favorable  if  ha  had  spent  aoa*  tiae  at  a*a  prior  to  hi*  train- 
ing period*  Th*  arguaant  ia  that  th*  -student  who  ha*  only  reogotly  ooa*  fro* 
oiviliaa  lif*  and  who  ha*  n*r*r  b*«n  aboard  a ship  at  **a  i*  unabl*  to  view 
hi*  training  in  perspective  and  i*  not  ahl*  to  **k  th*  intelligent  question* 
that  h*  could  aafc  aft«r  a period  at  «*a.  Th*  desirability  of  *p*olfyiag  that 
■•a  duty  b*  a r*quire**nt  for  e*l*otion  for  Olaa*  A training  waa  investigated 
by  nsaae  of  it**  8$  of  th*  ganaral  questionnaire.  Th*  responses  to  this 


Tabl*  10 


its*  *r*  indioat*d  in  CMbl*  10* 


Opinion*  0one*rnlag  th*  Niniana  Amount  of  Baa  Duty  a Mm  Should  Bar* 

Safer*  Attending  Olaa*  A lleet ronlos  Schools  Impressed  in  fame  of  th*  Peer- 

oentag*  of  Saoh  B**pond*nt  Group  Balloting  a 01w*n  lespone*.  (General  9***- 
• , 
tionaalrav  itc*  29) 
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It  appaara  that  thorn  la  a rathar  araa  aplit  aaoay  taohaioal  paraonnal 
rafiardla*  tha  daa inability  of  im  duty  prior  to  03am  A tralal&f.  fortr-four 
par  oaat  of  tha  alaotronloa  taohaioiaaa  aaqpraaaad  tha  opinion  that  so  iw 
duty  ahould  ha  raquirad  whila  tha  raaoiadar  fait  that  a yaar  or  laaa  apant 
at  aaa  would  proto  adwastafaoua,  8oaa  of  tha  Uttar  mm  had  raoaltad  OUaa 
B training  fait  thst  a priaary  baaaf  It  of  this  aaa  tha  opportunity  to  ooa- 
ault  with  tha  lnatruotora  with  rafaraaoa  to  daf  inita  problaaa  that  had  bath 
aaoountarad  during  tiaa  at  aaa.,  Shay  fait, that  al*Uar  banaflta  would  aoorua 
froa  aaa  duty  in  advanea  of  OUaa  A aohool*  A f aw  of  tha  raapoadauta  Mf- 
gaatad  that  tha  taohaioal  aohool  studanta  would  taka  thair  work  aoaawhat 
aora  aarioualy  if  thay  had  obaarrad  tha  atafua  and  working  poaditlosa  of  tha 
M aa  ooaparad  with  oartain  othar  aaliatad  rat  Ufa*  Bha  offioara  who  wara 
not  oharcad  priaarily  with  tha  aaista^Ma  of  tha  alaotrosio  aqptpaairt  did 
aot  aavraM  olaar  out  prafnraopaa  hut  mmr  fa It  ^at  at  laaat  aaao  aaa  duty  „ 
waa  doalrMln*  All  roapoudauta  who  iadioatad  that  aoaaa  duty  Mould  ha  ra- 
«airad  aaphaaiaad  tha  foot  that  thia  pariod  of  duty  oddad  to  tha  tyala- 
iSK  pariod  would  laowo  racy  llttU  tiaa  is  oa  initial  oaUatwat  pariod  dw> 
ia«  which  tha  aaa  oould  aaonro  aa  a traiuod  apaoialift. 

5hia  laat  point  auggaota  that  tharo  would  |o,mjb*  adraaftwo  to  raatrlot- 
laf  tho  training  to  thoao  who  Indioato  that  thay  aynlstaroatnd  in  a May 
oaraar,  i.a*,  lagulao  lory  mb,  Xtaa  26  of  tha  Oaaantl  ftMitlowpalra  aaka 

whothir  or  not  Wt  training  ahmdd  ho  rodtriotod  to  l^prUr  mm.  W» 

. * 


Sttblo  IX 

Opinion#  Oonoornlaf  Vhothor  K fmlnlaf  Should  So  Giron  Only  to 
Bofular  Sory  Moot  lxprooood  la  forms  of  tho  Porooatogo  of  a loopondont 


▲ cXoooo  id  tho  Mbit  obovo  that  thoro  is  a propoadozaaoo  of  agroonant 
that  that  training  should  not  ho  rootriotod  to  lofular  Iwjr  non.  Za  say 

r < . 

oroat.  It  aaona  that  oaoh  a restriction  would  ho  uaroalistio  in  that  thoro 
is  a greater  doaoad  f or  traiasd  toohaioiaas  than  thoro  is  a supply  of  snrail^ 
sblo  legal or  Vary  personnel.  Za  tho  interview  which  was  wployod  ty  tho  oh- 
soanratioaol  toon#  tho  Va*  future  plans  wars  disoossod  aad  aost  of  th«  ia- 
dioatod  that  thgr  wars  planning  to  lastra  tha  sorrioa  at  ths  ooaolusioa  of 

thoir  earns!  oallotant.  On  thaaa  grounds  it  boom  liksly  that  tha  Ia-»y 

\ ♦ 

\ , 

■sat  plan  n aa  1st  mans?  pragma  whioh  oaa  hs  osrrisd  out  hr  aaa  who  aarra 
for  only  ons  saliatawt  period. 

At  ths  tias  that  ths  rarious  observational  asttaods  wars  hslag  developed, 
it  was  mggostod  that  tha  hasoo  for  tha  solaetioa  of  son  for  Claoo  S sohool 
Bight  ho  quits  different  than  those  used  far  ths  selection  of  non  for  OXass 
A school. 


r> 
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Aa  a raaolt  Oanoral  $\#*tiottaalr*  ltaa  SO  vaa  included  to  datamln*  im- 
portant praroqoialtoa  for  aaloetien  of  aan  for  Olaaa  fi  alootronio*  training. 
Btt  qpaatioii  raquirod  I ho  raapondant  to  indioato  whloh  of  ft  Hot  of  eight 
nsoatod  praroqulalt#*  wi  t too  "aoat  Japortaat*  aalaction  faotor  «&d  whloh 
woo  "loaat  IwortMt.*  Iho  roaponoo*  to  th*  quootior.  art  proooatod  la 
Ml*  72. 

■mto  At  gonaral  agroaait  aaong  all  raapcadant*  that  tho  ragalar  owr 
ro&lnit  ho  itttad  froa  ooaaldoration  aa  ft  aolootlon  faotor  for  OXaoi  B 
oohool.  Sho  rooftor  will  rooall  tho  oaao  gaaaral  agroaaant  to  diarogari  tho 


ropajap  my  roqairia.it  aa  Olaao  A aohool  aolootiom  faotor.  la  addition* 
oath  proroqaioitoa  aa  *laagthy  aoa  doty"  aad  "laogthy  ooifbat  ojpariio11  varo 

C; 

all  oofloMorod  hy  practically  all  of  tho  parooaaol  oooplating  tho  qaoatlo» 
aairo  to  ho  of  nqr  nil  importance  aa  aolootiro  factor*  for  Olaaa  S oAiool. 
Oa  tho  otir  hood*  a "atroag  1st  ant  la  olootroaloa*  jtaA  a "good  alaatroaloo 
porfomaoa  rooord*  vara  oonalAoroA  hr  all  of  tho  roapondaata  to  ho  nqr  la* 
portit  la  tho  oalootloa  af  So  for  Olaaa  B tralaiag. 

Tirfonl  ootnraritloaa  with  tho  toohaioloaa  Aar  lag  tho  oooroo  of  tho 
Obaarratioao  Aiaoloaod  that  So  ovalaato  Olaaa  B training  «aito  highly.  Both 
oAaoatloa  offora  lataraatlng  poaaihilltli  aa  « iaoaatlro  for  vocrtUoUt 
although  not  all  Sa  would  ha  willing  to  aactand  thalr  porloA  of  aarrloo  fta 
ordor  to  attaad  Olaaa  B aohoola. 


Tin.  noumoi  or  nmn  turns  or  mb  * aampij 

foaa  of  tho  biographical  inf  on  ties  oollootod  daring  tho  iBntlgation 
io  directly  rolatod  to  tralalm  Ini  nation  of  thio  inforoatloa  roraola 
that  tha  aodlaa  aahNr  of  aohool  yaaro  ooaplctad  far  tho  aallatod  poraoiai 
la  tho  aaaqpla  io  12*  or  generally  that  of  a high  aohool  grant#.  Moot  of 


aggjgaB 


MPTRlOIffl) 

tho**  mb  who  bad  aot  progressed  beyond  th#  hie*  **hool  i«wl  had  adored  la 
•uoh  ooutim  m Mthaaatlost  solano*,  industrial  arte*  and  geasral  aoadaalo 
work,  fha  high  school  train  lac  of  th#  SfM  was  the  mm  aa  that  of  th*  other 
rat**  la  th*  swapls,  Bovsrwr , certain  dlff  aroMaa  r*r*  noticeable  aeong  th* 
Ka  who  had  con*  on  to  oollag*  and  th*  oth*r  rat**  la  th*  Mail*.  9h*  aoot 
p*rtlaoat  of  th*«*  differences  1*  th*  fact  that  th*  Ks  oollag*  tralalai  wna 
pMdoaia— itly  i*  th*  raala  of  engineering*  *hir—  th*  oth*r  rat**  t«ad*d  to- 
ward ouoh  aajor  otibjeots  a*  f*n*ral  aoadaalOt  *ol*oo*f  bualnavs*  and  edaoa- 
tloa. 

8a  wm h*c*  of  th*  *aapl*  group  war*  a*h*d  to  ladloat*  aqr  olrlltaa 
trad*  *oho*l  training  that  they  had  reeolrod  p*lor  to  thala  wait* jr  late  th* 
aaqr.  Oa*  S aad  two  Ml  reported  that  th*r  had  had  *oa*  trad*  aobool  train- 

i 

• lag  la  oleotrenloe.  ▲ far  other*  indicated  traiaftag  la  •leetrloltr*  flaw 
ally  tP*— ring*  only  a ra*y  nail  auaber.  of  th*  olaotroalo*  yaoo—1  had  re- 
oelred  any  olrlllaa  tralalag  la  th*  elect  roiiloe  field, 

hlf  of  th*  f Iro  ooatrol  toohaloiaa*  la  oar  *aqd*i  oa*-thlrd  of  th* 
dleetroaioe  toohaloiaa*,  aad  oa*-thlrd  of  th*  *oaara*a  ladloatod  that  they 
had  had  *oa*  bothy  lat*r**t  la  radio*  gooaral  *lootroalo*,  or  electricity. 
▼017  for  radio  or  radar  oyrolon  ladloatad  that  tlNy  had  hohhl**  related  to 
this  area. 

An  analysis  of  tho  olrlllaa  Job*  hold  h y latw  of  tho  Maple  la- 
dloatoA  that  rosy  for  had  bald  any  job  related  to  olootroalo*.  Tuning, 
goaaral  olerloal,  goaoxal  ladaotrlal*  aad  —ohaalool  trade*  wore  oaoag  tho** 
olrlllaa  Job*  listed  aoet  frequently. 

fh*  laplleatlone  of  this  laforaatlon  for  tralai^  are  straightforward. 
She  olootroalo*  tralalag  prograa  within  tho  aery  auat  bo  c**r*d  to  haadlo  ' 
high  eohool  gradnatoo  who  bar*  had  little  or  ao  prorloao  nqposuro  to  th* 
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field  of  alaotronloa, 

rr  |tM uty 

An  vctiuln  aarlaa  of  obsarvatloma  aboard  ahlpo  of  tha  doatrojrar  olaaa 
eaa  dlraolad  toward  a oomplata  daaorlptloa  of  tha  oblpboard  olootronioo  malm- 
taaaaoa  situation.  Ste  vaulting  late  waro  onoalnod  for  Inplioationa  to  tbi 
navy'  a alootroaloa  training  program*  fha  principal  fiadi^a  are  preaaated 
belovt 

1.  Che  alaotronloa  teohnlolan  Juat  oat  of  Olaaa  A retool  la  aoat 
in  aaad  of  praotloal  alaotronloa  axparlanoa. 

. 2,  four  alternative  prooedurea  teloh  oould  be  uaad  aboard  ablp  to  fur- 
ther the  training  of  alaotronloa  pereonnal  vara  raped.  Zmdlrldnal 
tutoring  vee  oona&darad  to  bo  tea  beat  aethod  for  anpplwi anting 
ahora  toted  training*  Informal  individual  training  «aa  ooaaldared 
to  bo  tea  leant  affaotlva  netted  of  ahlpbeard  training.  Cngaalaed 
group  training  and  unaotednlad  training  aoaalona  vara  of  .Intarno- 
. diata  value  aa  oblpboard  training  prooadaraa. 

3«  An  analyoia  of  tte  card  aort  roraala  that  Ilia  V laarte  aoat  of  bia 
oblpboard  taaka  at  atera  aoteol  and  aagplpaiita  bia  training  vltb 
ralatlraljr  low-level  taaka  laamad  from  aaanala  and  ethpr  foma  of 
aatf-iaatruotlon*  la  addition*  bo  laarna  oarteia  bigbar  lavad  ao» 
tlrltlaa  from  the  other  Ba,  formal*  organlaad  oblpboard  training 

* i 

olaeaea  in  alaotronloa  ualntanaaoa  ara  virtually  nou-cxiatont  and 
do  not  oontrlbuta  appreciably  to  tea  training  of  alaotronloa  toote 
nloiana. 

4.  A diaeuaaion  of  tbo  dovolopnont  of  aoro  affoetlvo  oblpboard  training 
program#  in  tea  area  of  olootmonloo  ualatonanoo  lndioatod  that  leak 
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of  tlae  and  scheduling  probleas  art  cousl&trtd  prlnolpal  ebstaeleo  ■ 
to  it*  derelosaeht,  Dtapltt  theoe  1apedlaents«  tho  obiorrers  felt 
that  sort  training  in  tloctronio  aelateaaaee  oculd  bo  acooapliobad 
if  tho  electronic*  *u$o  rriooro  woro  told  on  a shipboard  training 
progran  and  if  they  voro  aoolotod  In  tho  derelopaent  of  an  adequate 
procedure  for  its  lapleaoatatlon. 

$•  An  attsapt  was  nado  to  dotornino  tho  inportanoo  of  oolootod  ourrio- 
ulun  topics  in  tons  of  tho  Vo  Job  profloleaoy.  fho  general  fea- 
taros  of  thasa  ratings  vara  as  follows t Topic*  dleouosed  in  aohool 

4 

laotwaa  vara  Judged  to  bo  as  Inport  ant  to  tho  Job  aa  thosa  topioo 
tailored  bp  mgr  of  laboratory  sxeroio*.  Topic*  rolatod  to  tha  ooa- 
st mot  ion  af  squipaont  vara  ratod  lav.  Thasa  itsno  ratod  at  tha 
lower  and  af  tha  soala  vara  af  tha  typs  not  usually  saeountarad  in 
tho  dally  porf oraanoa  of  alaotranlaa  aaintoasnoa  bboard  ship.  Thors 
vat  a general  tsadonoy  to  plans  training  topioo  rolatod  to  •hov  to  ' 
do  it1  oboro  thooo  vhioh  Bight  ba  oonaidarod  in  tha  •vhy*  oatogoxy. 

6*  Brief  ansa inat  Ion  of  tho  oboervutlonal  data  yialdo  no  basis  for  rm6r- 
ioal  ehangos  in  tha  Job  otruotura  of  thosa  Joba  rolatod  to  tha  aain- 
tsaanoo  af  alaotronlo  oqulpaent  and  tharof  ora  no  radical  ohengog  In 
tha  training  pragma. 

7*  Tho  electronics  situation  aboard  ships  of  ths  dostrcyor  olass  ra- 
qnirss  that  Vs  roosirs  rath ar  broad  gsnarnl  baohgrovads  in  olao- 
tronios of  tho  oort  they  nro  ourrontly  roeairing. 

possibility  of  doraloping  highly  apaeialisad  IN  vho  oould  par- 
fora  only  oartnin  of  tha  present  K funotioao  or  aalstain  only  oar- 
tain  plscoa  of  oqulpaent  io  osplerod.  fhlpboard  poroonnol  react 
uafarorably  to  anoh  eoggoetlons. 
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9»  fho  iailuone*  of  certain  attitudes  upon  tho  effectiveness  of  trainii « 
to  no  tod.  Becrults  involuntarily  assigned  to  electronic*  school 
ClT«  no  evidence  to  indicate  that  t hay  develop  the  mommit  high 
Interest  in  electronic*  in  the  oouroe  of  their  naval  eervfee*  On 
the  other  hand,  thoao  snuglng  froa  Class  A school  with  an  mgwmm 
to  go  to  voile  aro  soaetiaea  f mot  rated  tjr  teiac  *wl|Ml  wlal 
shipboard  taaks  for  an  natal/  long  ponied  of  tine*  flpeotflo  non* 

tion  la  nado  of  the  ispcrteme  of  tko  Vo  iqpmooioa  of  hit  vain 

• '•»  ..  .v  - .■  ■ » • 

in  tko  electronic*  situation.  the  observation  is  offorod  that 

‘ \ • . . ■ * ' ' ■ it.  ’I 

proooat  WH  toad  to  aaphaolte  tlnir  ml#  as  *flndaro»flssre*  to 
tho  fotrlaont  of  ether  Important  aopoots  of  tko  Jei.  It  lo  aug- 
Cos  tod  that  tko  trniniac  sokodls  could  contribute  to  tko  !•» 
proTon-t  of  tko  skipfcofffd  aleetroaioa  sitnntloa  if  aoro  at tea- 
tion  was  given  to  tkooo  attltndlaal  topios  U addition  to  tko 
oaotonasjr  tooknioal  topios* 

10.  than  tko  oklfkaard  soapls  nos  pollod  regardlag  tks  reqolrsasata 
for  adaission  to  am j aokools.  tks/  ladloatod  tkat  "high  iat snoot 
la  alaetronloa*  should  to  ons  of  tks  aoat  highly  notcktod  faotors 
la  tho  dotomiaatloa  of  oho  shoal#  to  ssat  to  sohool,  Vksro  mo 
foaoral  agrosaont  that  training  should  not  to  Imitod  to  tagSas 
WT  am  and  thoro  van  a rathor  dsfinito  fooling  that  potential 
WH  mold  profit  trm  a throe  to  sin  aoatk  tour  of  daty  Okoard  a 
skip  at  son  prior  to  their  fomfl  Class  A training. 

11.  tho  roquirsasato  for  tho  seleotloa  of  asa  to  to  sent  to  Olaoo  1 
oohool  rough!/  paralleled  thooo  ladloatod  vith  roforsaoo  to  Olaoo 
▲ oohool. 


12.  Aa  orani nation  of  tho  biographical  iaforaatioa  roroals  tkat  mot 


o f the  electronic ■ pereonn?l  have  no  epeoUl  civilian  background 
for  their  a avy  Jobe,  Shle  ia  Interpreted  to  nean  that  tha  natal 
olootroaloa  training  prog ran  should  begin  at  and  bo  geared  to  tha 

t 

lovol  of  tho  high  aohool  graduate. 

x.  vxiAii  son 

'4 

tfeder  noraal  oondltione  tho  training  progroa  la  oontlnualljr  bolng  re- 
viewed and  rorloed  to  keep  paoo  with  ohangtng  oondltione.  Shlo  report  la 
not  intended  to  preoent  or  to  eupport  anjr  olagle  point  of  view  with  regard 
to  fctjr  training*  la  aoot  oaoeo.  tho  eraatual  deolaloa  as  to  whothor  or  not 
ohaagoe  afaould  bo  node  la  tho  tralaing  progress  (and  If  they  are  node*  which 
dirootlon  thagr  ahoold  take)  will  depend  npoa  aangr  faotora  bogrond  tho  woopo 
of  tho  preoent  iaroetlgatloa*  Booh  dooleloaa  nut  bo  node  b jr  thoeo  who  are 
oopalaant  of  all  of  tho  oonplox  oonaldoratlone  whloh  are  not  available  to 
tho  wrltora.  It  le  hoped  that  tho  Infornatlon  prevented  hero  will  bo  of 
•ou  aaoiatanoo  to  thoeo  who  ore  charged  with  theoe  docivlona. 
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Appendix  k 

u 

o 

Method  of  Selection  of  Xtene  for  tablet  2,  4,  § 

The  ltMR  aeleoted  for  fablea  2,  4,  and  3*  ere  bated  upon  the  reunite 
of  eorting  plea  0 of  the  card  sort  method.  Thie  li  the  tort  lac  P3l«a  which 
aafce  the  K to  plaoe  each  card  lato  oat  of  four  categories— each  oat ego ry 
being  a plaoe  where  the  iten  vat  f iret  learned! 

Slot  Where  Learned 

1 Maty  Shore  School 

2 tonal  chipboard  tralalag 

J Informal  chipboard  tralalag 

Belf-ine  tract ion  # 

two  criteria  were  used  la  aeleotiag  the  itene  Hated  la  the  tablet 

ladioated  abort. 

Vlreti  no  ltea  wat  laterpreted  If  leae  than  10)(  of  the  group  aeleoted 
It  ae  aa  activity  which  heat  deeorlbed  hie  job.  therefore,  no  itan  waa 
oonoidered  unleea  the  frequency  of  placement  within  one  of  the.  fear  oate- 
gorlea  waa  aerea  or  greater,  (the  total  nuhber  of  Be  participating  ia  the 
oard  aort  wae  eixty-eix.) 

Second,  it  wae  deairable  to  llait  the  diacoeeioa  to  thoee  lteaa  which 
were  tmqueetionably  aeUbera  of  the  given  eortlag  category,  therefore,  the 
■ajor  category  frequency  had  to  be  greater  than  the  eon  of  the  frequenoiee 
within  the  other  three  categorlee. 
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K*tbod  of  Httominia*  Froipianoy  Indio#* 

Bhova  in  libla*  2,  4,  5 

o 

Finn  0 of  tb#°card  sort  aathod  raqpir*d  tba  1$*  to  aasifn  nil  of  tba 
not  initio#  vbiob  tb*y  oon#ld#r#d  da#or4ptir#  of  th#ir  job  along  a *tt*~ 

//  i 

goanoy  of  p#rforaanoa"  diaanaion  vbiob  oontalnad  fir#  oatoforio*.  (tea  *ftd 
of  tba  diaanaion  vu  labullad.  •Vary  rar#ly  dona”  whtla  tb#  othar  and  waa 
ant  itlad. "vary  of  tan  or  Boat  fraqpaatly  dona.*  laob  of  tba  fira  oat#*oria* 
vh  than  aaalgnad  oonaaoutira  valfhta  from,  1 to  5»  tba  laaat  fraqoant  (of 
rarjr  raraly  dona)  baing  Miignad  a valfbt  of  1 and  tba  aoat  fraqjxant.  a 
valfbt  of  5. 

•bo  mute  ar  of  tiaaa  aa  it«a  wi  plaoad  in  a oatafory  waa  aultipliad  by 
tba  aasignad  valfbt  of  that  oatogoiy. 

Sha  product*  for  all  fira  oataforiaa  vara  auaaad  and  diridad  by  tba 
total  mad  or  of  plaoaaanta  in  all  oataforiaa.  too#,  If  all  Ka  bad  atatad 
that  a partioular  activity  van  *rary  oftaa  or  aoat  fraqpantly  dona*  tba  ra- 
aultii«  naaarioal  daalfnatioa  would  ba  5* 
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Appendix  0 

Method  of  Determining  Index  Kumbere 
Shown  in  table*  8,  4,  5 

•Che  Comprehension  end  Skill  eort*  of  the  oard  eort  method  required  tfco 
SCe  to  categorise  the  activities  which  beet  described  their  Jobe, 

Vive  categorise  were  established  for  both  the  comprehension  end  Skill 
dimensions.  lor  the  comprehension  sort*  the  dimension  extended  from  e loser 
end  labelled*  "Vorgr  little  electronics  knowledce  or  understanding  invoive&i 
praotioally  nothing  to  "creep*  or  "comprehend"  here*"  to  the  upper  end  of 
thus  dimension  entitled*  "very  muoh  electronics  underetending  involved,  fhar- 
oug b knowledce  is  en  absolute  neoeselty  in  understaadiac  the  job,"  for  the 
Skill  sort » the  lew  end  of  the  dimension  wee  celled,  "very  little  or  no  efcil- 
r squired  to  perform  the  Job;  almost  embody  could  do  it  et  the  flrat  trial/ 
while  the  other  extreme  read,  "rerr  mneh  skill  required;  the  job  required  ttP 
hichest  decree  of  skill  that  the  technician  ever  has  to  exaoute,  * 

Consecutive  woichta  ranclac  from  1 through  5 ware  assigned  to  each  of 
tha  categories.  The  number  of  tlmee  an  item  wee  placed  within  e category 
wee  multiplied  by  the  assigned  weight  of  that  oat®*©**1,  fba  ^rodnots  for 
tha  f Ira  oategorlas  ware  summed  and  this  total  oallad  the  indr  3 
these  Index  numbere  sspross  the  relative  degree  at  electronic  • 
or  skill  involved  with  each  of  the  iteme.  the  larger  the  in-  or;  mwbGSP—s? 
more  of  the  variable  le  involved. 

Oare  ehould  be  emeroleed  in  attempting  to  interpret  **  ^ -■  •'  v> 


between  index  numbers. 


